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SECTION Ir 
INTRODUCTION 
1.1 COMPRACTUAL, REQUIREMENT? — | 
Lockheed Missiles and Space Company (IMEC) has been assigned responsibility — 
for technical direction of the Program 162, and for the publication of a 


Launch Test Directive (ITD) to cover each launch in accordance vith the | 
provisions of Air Force Contract Oh (695) ~233. The ump igs distributed in 


; SCcordance with directions issued by the 6595th Aerospace Test Wing. 7 
L200 PURPOGE | 


The purpose of the LT is to provide a working document to define objectives P 
to set forth evaluation criteria and to delineate preparation and support — 
requirements for the pre~launch and launch portion of the flight test. The 
ITD also provides vehicle and system information to enable more effective 
participation by Support agencies and by the range in a countdown and launch. 


1.3 ARRANGEMENT = | 


The basic LID document will remain substantially the same for all Program 162 
_ launches. Data relating to individual flights will be issued under appropriate 


tabs as appendices to the LD. 
1h CHANGES 


Changes are furnished to activities covered in the distribution list as they 
are published. Changes will be serially numbered and the change number and 
Tor purpones err ees,on the change record sheet and on eech Sey issued 
for purposes of identification. | | | 


15 RELATIONSHIP TO SYSTEMS TEST OBJECTIVES (sto) 


The LTD utilized the Systems Test Objectives, LMC W48510-A, issued by IMSC, 


@8 &® source document for snformation and is in agreement with the 


The 6595th Aerospace Test Wing, LMSC Douglas Aircraft Company , Rocketdyne 
Bell Telephone Laboratories ’ and othe: agencies provide information for , 
inclusion in this document. | | 2 fe | 
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22 FLIGHT MISSION 


The mission of all Program 162 flights covered by this document is to 
place satellites carrying designated test payloads on prescribed polar 
earth orbits and to recover & data capsule ejected from the orbiting 


Program 162 will incorporate basic flight mission profiles as determined 
by the configuration and Objectives of payload selected for evaluation. 


2.2 _ DEFINTTTONs a 

2.2.1 - Primary Test Objectives Defined a 

A primary objective is one for which a test flight is undertaken and mst 
not, therefore, be compromised by any discernible inadequacy of airborne | 
or ground equipment, procedures or personnel. Status changes that jeopardize 


the accomplishment of a Objective are sufficient justification to 
hold, recycle, or terminate the countdown. | | | so | 


2.2.2 _ Secondary Test Objectives Defined. 

A secondary objective is one which is of vital concern to the research 
and development of satellite systems and space technology, but not pre- 
requisite to the attainment of a primary obj ective. If the &ccomplishment 
of any secondary Objective appears to be in jeoparty at any time prior to 


initiation of the booster automatic launch sequence » the countdown may 
be held or recycled to resolve the difficulty. és 


2.3 PRIMARY TEST OBJECTIVES 
The primary objectives of each flight are: 


Speen a roe Satellite, carrying a test payload and vith a : 
Specified active orbital life ‘Capability, on a prescribed near~ 
polar orbit. | a . 


fo secure adequate telemetered date from the 162 satellite during 
its active orbital life fo: determination of obJ ectives achievement. 


To recover & nose-cone capsule, ejected from the satellite by | 
command, after one, two, three, or more jays of active orbital life. 


Osh SECONDARY TEST OBJECTIVES 
Secondary test objectives are called out in the 8.T.0. | 
2.5 VEHICLE PERFORMANCE | 


Vehicle performance necessary to achieve the obj ectives is set forth in 
the 8.7.0. - 
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Bel GENERAL INFORMATION — 


This section contains information relative to the certain activities, 
Organizations, publications, and personnel connected with launch | 
preparations and launch of the vehicle. , | | 


3.2 LAUNCH CONTROL ACTIVITIES 
3-21 ss Headquarters, Air Force space Systems Division, (AFasp), 


Over-all control of the program is exercised by Headquarters » APSSD, 
Inglewood, California through the System 160 Directorate. : 


3.2.2 659th Aerospace Test Wing 


The 6594th Aerospace Test Wing located at Sunnyvale is responsible for - | 
controlling and coordinating the tracking and vehicle operations during the 
Orbital phase with assistance from the contractors. As System Test 
Controller, the 659hth ATW performs the following: 


Operates the Satellite Control Facilities. 

es the Orbital Test Directive. 
Establishes local Operating procedures. } | 
Supports launch base with tracking and telemetry services for 
checkout, prelaunch countdown Operations, the Operational 
readiness of the tracking stations and Supporting forces. 
Tr ve to the launch base a clearance to lauh oe 
directive to hold. mH | a 


3.2.3 6595th Aerospace Test Wing 


~The 6595th Aerospace Test Wing located at VAFB is responsible for pre- 
launch and launch phases of the system test Operations with assistance 
from the contractors. 7 . 


The 6595th ATW performs the following: 
_ -Negociates with pur for range support. 
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ORGANIZATION (Cont'd) 
3-2u let Strategic Aerospace Division, SAC 


The Strategic Aerospace Division, with headquarters at VAFB, furnishes i 
Logistic support including weather forecasts and aircraft support. 7 


3.2.5 Satellite Test Annex (gtA) 


The STA, located at Sunnyvale, monitors launch operations, coordinates 
other system functions with the launch activities, and controls the 
Orbital phase activities of all tracking stations. It is manned by 
659hth Aerospace Test Wing and IMSC personnel. Test direction and 
control of the STA is the responsibility of the Air Force Systems Test 
Controller, assisted by the LMSC Systems Test Director and technical 
staffs e- , - 3 : 





3-2-6 § —- Pacific Missile Range (PMR) - 
The Pacific Missile Range is a Navy coumand with headquarters at Pt, Mugu. = a 
It provides downrange ship Coverage, range safety metric photography and 
frequency interference control for la ee | | 


322.7 Orbit Test Working Group (otwa) 
The OTWG is composed of members from the 659'th Aerospace Test Wing, LMSC 


¢ 


and associate contractors. The 6594th ATW furnishes the group chairman. 
The group is primarily concerned with Satellite Control Facility Operation 


configuration changes, the resolving of problem areas specific task 

assignments and for post flight operations evaluation. The group meets at 
e@. 

3-28 Launch Test Working Group (ltWG) | 

Headquarters AFSSD hac assigned authority for launch tion and 


countdown planning to the Launch Test Working Group (LTwa » Which 
meets at VAFB. An officer attached to the 6595th Aerospace Test Wing 
serves as chairman of the Group. The 6596th Instrumentation Squadron, : 
Complex Safety Office, Range Support Office, PMR, LMSC/VAFB, DAC/VAFB, WCMR 
ITT Kellogg, Rocketdyne, BIL, furnish members to the LITWG. ‘fhe LIWG a; 
is the approval authority for the Launch Test Directive, and the Countdown 


3.2.9 Launch Operations Control center (Locc) 


The IOCC is an Air Force Activity that exercises control and direction 
of countdown activities at VAFB. IMSC/VAFB assists the Air Force in 
LOCC operation. — ) 7 | 
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| ORGANIZATTON (Cont'd) 
3.3 LAUNCH PERSONNEL 
3-301 General Infomation 


. Titles and broad statement of responsibilities Of launch personnel are set 
forth in this sub-section. ~ : 


3-3-2 = Systems Test Controller, 6594th Aercepace Test Wing 


- . The Commander 6594th Aerospace Test Wing or his delegated representative 
is the Systems Test Controller. The Systems Test Controller is stationed | 
in the STA for launch. He coordinates the pre-launch preparations of the 
satellite control facility. He assumes operational responsibility of the 
vehicle at lift-off trom the Launch Controller and exercises control during 


363.3 - Systems Test Director 


IMSC representative stationed in the STA for launch. He continuously monitors 
the countdown, launch and orbit operations and provides technica] support to 
the Systen Test Controller. | | s | 


3.3.4 Launch Operations Coordinator, 6595th Aerospace Test Wing 


The Launch Operations Coordinator is an officer designated by the 6595th atw_ 
stationed in the LOCC for launch. He exercises over-all direction of the 
launch area activities. This includes liaison with VAFB and PyR for launch 
Support. _ | pe : 


363.5 Launch Operations Director, LMSC, VAFB 


| The LMSC Launch Operations Director is the senior LMSC representative 
stationed in the LOCC for launch. ge renders technical support to the 
Launch Operations Coordinator during countdown and launch at VAFB. 


323-6 Launch Controller, 6595th Aerospace Test Wing 


_ The Launch Controller is the 6595th Aerospace Test Wing Test Operations 
‘representative stationed in the Control Center. He directs pre-launch | 
vehicle checkout and countdown and coordinates this activity with other 
elements of the system.  % . a 


3-3-7 IMSC Launch Conductor 


The IMSC Launch Conductor, stationed in the Control Center, directs 
Lockheed countdown activities according to the Countdown Manual. The 
IMSC Launch Conductor conducts main steps in the satellite vehicle 
countdown procedure » verifies their completion, requests necessary 
holds, and reports progress to the Launch Controller. 7 
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ORGANIZATION (Cont'd) 
3.3.8 ‘Douglas (DAC) Launch Conductor - 
The DAC Launch Conductor » Stationed in the Control Center directs 
the DAC countdown activities according to the Countdown Manual. ‘The 
DAC Launch Conductor conducts main steps in the booster countdown 


procedure, verifies their completion, requests necessary holds, and 
reports progress to the Launch Controller. | 


3-3.9 Bell Telephone Laboratories Test Conductor-BM, 


The BIL Test Conductor directs BIL Guidance Equipment countdown activities 

_ according to the Countdown Manuel. The BIL Test Conductor directs all 
Guidance equipment (ground Guidance and missile-borne guidance) readiness 
tests, verifies their completion, calls necessary holds, and gives final 
Guidance system readiness for launch to the DAC Launch Conductor. 


3+3-10 Launch Complex Safety Officer | | 
Complex safety for the T5-X Complexes is under the control of the 6595th 


Aerospace Test Wing. ‘he 6595th ATW complex safety control is exercised 
through the Launch Complex Safety Officer, supported by the lst STRATAD. 
Complex safety information ig Provided in the: "Pad Safety Report" published 
by IMSC. These documents include information and safety precautions re- 

_ lating to clearance distance, criteria, procedures, propellants » Ordnance 
items and pressures for both booster and satellite. Launch recovery and | 
abort procedures are briefly covered in the Countdown Manual and are more 
thoroughly set forth in separate DAC and LMSC publications for booster and 
satellite, respectively. . 8 | 7 | | 


3-3-1 Missile Flight Safety Officer (MSO) 


Flight safety for the 75-x exes is under the control of the PyR 
Missile Flight Safety Officer MFSO). The MFSO monitors the Launch 
from the Range Operations Center, ests countdown holds for range 
Clearance, and commands destruct of errant missiles. 


Range safety information will be provided in the PMR Range Safety Plan and 
in an LMSC document entitled “Range Safety Report", issued by LMSC, 
Sunnyvale 35 days prior to launch. Late revisions are transmitted in a 
“Range Safety Twx" by LMSC, Sunnyvale. The report covers the nominal — 


range information is contained in Douglas report SM-37963, DM-21 Range 
Sefety System issued in November 1960. | 
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ORGANIZATION (Cont'd) 


3.3.12 Other Launch Personnel 


The designations and tasks of other Air Force, IMSC, DAC, BIL and Vrs | 
personne] participating in launch ‘preparations and launch at the launch 


complex are set forth in the Countdown Manual 
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SECTION Ivy 
CONFIGURATTO# 


hed GENERAL CONFIGURATION a a | ve 


Systems configuration for Program 162 ig set forth in the Systems Test 
Objectives, IMBC 448510-4. It is briefly covered in this section, 


~4Ae1-1 | Vehiele Configuration | 
Vehicles for the 162 Program consist of DAC SLV-2 or SIV-2A boosters 

_ ‘mated to IMBC §-01 or B-O1A satellite vehicles equipped with recoverable 
payloads. The tabs indicate the serial numbers of the booster-satellite | 
vehicle combination. Figures 4-1 and 4-2 show booster and satellite vehicle. 
4.1.2 Launch Operations Complex a 


tactlition Tay bat the folloving major launch preparstion and lamoh 
facilities: ~~ | 7 oe oe. be 


DAC Receipt, Inspection and Maintenance (RIM) Building for 
receipt, storage and pre- launch-pad checkout of the booster. 


The Missile Assenbly Building (MAB) for receipt, storage and 
pre- launch-pad checkout of the satellite vehicle. 


The 88/1, Laboratory g for payload receipt | and 

pre~launch- pad — ee mann 

eth Pade Py o> With Pads 1 and 2 and Laumoh Complex 75-3 

with Pads 4 and 5, Each complex has a control center and AGE 

for remote control of vehicle servicing, checkout end launch. 
4.1.3 ‘Ground-Space Commmications Systen - 


| The ground-space Communication tracking and data system serving the ‘ 
launch phase ig composed of ‘the following major facilities; ae 


Vandenberg Tracking Station 

BIL Ground Guidance Station 

PMR Optical. and Radar Tracking Systen 
FMR Missile Flight Safety Systen ° 


Downrange Telemetry Ship 
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ee Ground Communication System — 

The ground communication system consists of teletype, voice conference 
line and direct (hot) line systems, plus high frequency radio and micro- 
wave systems for off-base communications. Operational intercom, adminis- 
trative dial and public announcing systems are provided for local 
communications. ; | | a | 


4.2 DETAILED VEHICLE CONFIGURATION 


The following subparagraphs contain a brief description of booster end 
satellite vehicle components. a | 


e2e Booster Configuration 


_ The design of the booster has been adapted from the IM-21 (PG~2A) ‘space 
vehicle. Design criteria of the SIV-2A booster are outlined in "Production 
and Acceptance Specification D6-2340" dated 31 August 1962. ‘The top 
drawing number is 1A36317. 7 


h.2.1.1 Airframe 


The general arrangement of the SLV~2A booster is a central airframe with 
three solid-propellant rocket motors attached externally to the aft end. 
The airframe consists of a cylindrical two-tank structure with a base 
diameter of 8 feet; and a forward conical section, the diameter of which 
tapers from 8 to 5.33 feet. The lox tank vent includes an elbow assembly 
to direct gas diffusion after MECO, and to prevent chilling of the solid 
motors when the tank is vented in the terminal countdown. The engine 
section of the SLV-2A. booster has thicker ekin than SLV-2 which will be 
used for designated Program.162 vehicles. The ejection tracks for the 
solid motors have been added. Additional thrust ribs strengthen the skirt 
_ between the lox tank and the engine section. Cork insulation has been 
added to the surface of the base of the engine section and to the ejection | 


42.1.2 Propulsion System 


The propulsion system consists of a ginballed Rocketdyne YIR -79-13 baffled 
main engine, two Rocketdyne IR-101-11 liguid-propellant vernier engines, 


' propellant system is designated MB-3, Block IIT. The main engine is rated 
at 170,000 pounds thrust + 3 per cent) at sea level; each vernier engine 
at 1,040 pounds of thrust + 3 per cent) at sea level; and each solid 

| motor at 52,600 pounds of thrust (+ 10 per cent)at sea level. 
The propulsion system also includes two main propellant tanks, a gas | 


generator, a turbopump, propellant lines and associated plumbing. | 
Propellants for the main and vernier engines are liquid oxygen (lox) and 
RJ~1 fuel (a kerosene-like hydrocarbon). The solid propellant for the 
1X33-52 motors is polybutadiene acrylic acid co-polymer (PBAA) as the fuel, 





LOCKHEED AIRCRAFT CORPORATION _ ine MISSILES and SPACE DIVISION. 


be 


LOCKHEED AIRCRAFT CORPORATION 





LMBO 4h5925-D 


and emmoniun perchlorate with 1+ per cent aluminum as the oxidizer. The main 
engine gimbals to provide pitch and yaw attitude control; the vernier engines 
provide roll stabilization. The solid motors do not gimbal. | 


4.2.1.3 Solid Motors - a & « 

Hach solid motor of the SLV-2A booster 1s 31 inches in diameter and 237 inches 
in length. The total weight of each solid moter is orprocimately 8,796 pounds, 
of which 7, 313 pounds are propellant. 130 « 


k 2.1.4 Solid Moter Hose Cone 


reeh solid motor ie fitted with an alusimm nose eone, which tapers fron 31 
inches to © over a length of 61 inches.  , _ 


4.2.1.5 Solid Moter Suspension and Release — 


The booster autepilot system is designed to stabilize and control the booster 
Curing powered flight. The major couponents of the system are the flight | 
e Py the rate gyros, the hydraulic actuators, atd’:the- electrical power 


4.2.1.7 Guidance System _ | 
BIL Series 400 Missile Borne Guidance Equipment decodes the steering and discrete 
commands transuitted by BIL Ground Guidance Station and routes them to the 

booster or satellite vehicle as required. — | : 


4.2.1.7 Electrical, Bquipment— 


In addition to the flight cont 
equipment includes: A Bendix: 
kilovolt-amperes), one Yardney 
instrumentation battery for e 







~h5 rate gyros, electrical 
» three phase, 400 cps, 1.5 
ery for booster control power, one 


eee cor 





4.2.1.7 Electrical Equipment (Cont'd) | 
inverter supplies ac power to the flight controller. The missile control 


battery is the primary power for the engine relay box circuits, the flight 
controller, the rate gyros, and the inverter. | | ; 


4.2.1.8 Hydro-Mechanical Equipment Oo 
Hydro-mechanical equipment provides the motive power for gimbaling the engines 


in response to commands fron the flight controller. During pre-flight checkout 
and launch, a ground system brings hydraulic pressures up to in-flight levels, 
end allows checkout of the control system. In flight, hydraulic pressures are 


maintained by a pump powered by the gas generator. 
4.2.1.9 | In Flight Rydraulics | 


‘The hydraulic pump and: the hydraulic accessory unit, which includes a reservoir 


and accumilator System, maintain the in-flight hydraulic Supply at a pressure 
of 3,000 psia for the demands of the engine actuators. Control 


| equipment, 
. Includes two main hydraulic actuator assemblies, two vernier pitch/roll actuator 
assemblies and two vernier yew actuator assemblies. ‘The major components of the 
| actuators are the servo valve, the cylinder assembly, and the position f | 


4.2.2 Satellite Vehicle Configuration ‘i. 4 
The satellite vehicle consists of a basic 5-01 oz 8-OlA vehicle into vhich « 


Program 162 payload and special Geophysics Research Directorate (GRD) equip- 


ments are installed. ‘The satellite vehicle is composed of the fo 
subsystens:; Subsystem A the spaceframe, Subsystem B the propulsion systen, 


subparagraphs. A more thorough description of the 8-O1A vehicle is set forth _ 
in the Vehicle Familiarization Manual, IMSC AOQ75695. The applicable equipment 
list sets forth vehicle components. | 


The satellite spaceframe, Subsystem A, consists of a nose section which houses 
the payload and is jetisoned for orbit, a forward 


4.2.2.2 | Subsystem B - Propulsion | 
The propulsion system consists of a Bell Aircraft liguid rocket engine, 


propellant feed and pressurization systems. It develops about 16,000 lbs 
thrust. The Propulsion system uses UDME for 


fuel end IRFNA for oxidizer. 
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4.2.2.3 | Subsystem ck Internal Rlectrical Power | —— 


This subsystem supplies electrical power needed to operate satellite equipment. 
It consists of: primary batteries; a three phase, 100 cycle, 115 volt inverter; 
a single phase, 400 cycle, 115 volt inverter; regulators, circuitry and , 
associated equipment. — | , | | 

4A2.20b | Bubsystem D - Guidance and Control | | 
Subsyatem D directs the flight along a prescribed path in a controlled attitude 
according to @ timed program by means of engine Gimbaling and guidance gas jets. 
88/D consists of a computer, an internal reference package, horizon sensors, 


flight control electronics package, pneumatic control system, hydraulic control 
system and secondary Junction box. | . | 


4.2.2.5 Subsystem H = Ground Space Communications — 


iis subsystem consists of RF receivers, transmitters and associated components. 
It transmits satellite status telemetry to the ground station and receives 
command signals from ground stations and sends verifications in response to 


4.2.2.6 = Subsystem J - Geophysics Research Directorate Equipment 
This subsystem consists of instrumentation for conducting Cxperiments and 
obtaining telemetered outer space data of interest to the Directorate, 


4.3 DETAILED LAUNCH COMPLEX CONFIGURATION 


The two launch complexes used for Program 162, To and 75-3, each have a 
Control Center Building connected to the launch pads by long run ceblee. Each 
of the four pads, 1 and 2 for Complex 75-1 and h and 5 for 75-3, 18 equipped 
with mechanical and electrical support equipment for vehicle servicing and 
checkout | | 


43.21 _- DAC Bupport Equipment | | | 

‘The configuration of DAC tactical support equipment has been modified to 
accommodate satellite vehicle leunches. The Cquipment retains the Capability 
of automatic checkout ‘and launch preparation which are pert of tactical system 
design. The components are briefly described in the following paragraphs. , 


- 4.3.2.1 Erecting - Launching Mount 


adjustable, steel, “support structure which is bolted to a prepared steel and 
concrete sub-structure. It serves as a pedestal for the vehicle and as a 
support. for the service cables and ducts to the vehicle. | | 
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When joined to the erecting- launching mount, the erector- transporter is used 

to raise the vehicle to the vertical position; detached, it serves as a vehicle 

for transporting the booster. The erector-transporter is disconnected after 
ountdown. | 





4.3.1.2 Solid Motor Transporter-Erector 


The solid motor transporter/erector is a four-wheel mobile trailer Which serves _ 
&8 an erector to raise the solid motor into vertical position. It also provides — 
for access to work areas on the solid motors. _ | 


4.3.1.3 Missile Hydraulic Ground System 


Ground hydraulic pressures are trom the ground supply hydraulic console 
in the hydro-pneumstic trailer (HPT). Hydreulic lines lead into the engine : 2 
creas eg ee oeeter and to the hydraulic accessory unit, from which hydraulic 
veh dager eee on demand for the control system checkout. At liftorr, 
quick-disconnect couplings release the ground supply, check and relief valves 
peging te tet SWEIY and return lines, end the booster control seve | 
begins to function on internal hydraulic power. | | 


. oy es Bydreulics 


43.1.5 Air Conditioning 


4.3.1.6 Propellant Trensfer Systen __ 


The prop transfer systen stores liquid oxygen and RJ-1 fuel; on commend, 
it loads the propellants and Compressed nitrogen gas into the booster. 


The lox transfer equipment includes: a Storage tank, a valve Complex, the main 
transfer line, and gaseous nitrogen storage and transfer equipment. Fuel 
transfer equipment includes: a ‘storage tank, a valve complex, and the gaseous 
nitrogen storage end transfer equipment. Supplementary Cquipment includes: 


& filtering and de-watering un peciprocating compressor » 8 
vacuum pump, and supporting i: equipment. | 
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4.3.1.7 | | Water System 
The water system provides fire 


and the revetment Firex equipment. Bach 


IMBC 445925-D 


protection for the launch emplacement. It 
is a "Fail Wet" system, witich includes @ deck flush, the launcher Pirex, 


system can be controlled inde~ 


pendently from the instrumentation and facilities (IRF or PC&M) console in 
the blockhouse. Water flow is controlled remotely by: solenoid-operated 


valves. — 
4.3.1.8 Cooling Water 


The water system at the 75-1 complex includes < 


deflector. The system is: activated 


The initial flow rate, 7,500 gpm, 


Firex comes on. | 
4.3.1.9 Service Tower 


(Flame Deflector) 


A service tower is installed at launch pad 1. The tover will not be used 


for Program 162 launches. — 


4..3.1.10 Electrical Trailers . 4 
The electrical equipment and missile checkout trailers contain power supplies 


for the launch operations, circuits for che 
booster equipment, end circuits | 


protection, and other similar 
mel 1 oh ms monitor, 


launch, and provides for manually over-riding events in the 


launch activit 


Consoles in the Control Center for 


tion and facilities (IMF or PC&M), 


: instrumenta- 
‘which monitors propellant transfer, fire 


ies; flowmeter, which monitors 


Which indicates malfunctions, comtrols the 


c 
5 the government~ furnished operation and contro] (0&C) console, 


sequence 
which provides for checkout of the range 


‘external power to the booster, 


4.3.2 IMSC Support Equiyment 


launch complexes for satellite 


are briefly described in the f 


IMSC utilizes both permanently 


vehicle servi 





installed and movable support equipment at the 
cing and checkou -. The components 
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4.3.2.1 Launch Control Consoles 


reap eh control system consoles are a group of consoles in the Control 
Center. They are used for remotely controlling checkout of vehicle sub. 
systems. Fueling and pressurization of the satellite vehicle can be .con- 
trolled from the ICS consoles. Vehicle responses to LCS stimuli, tempera- 
tures, voltage, pressure, etc., readings are visually displayed on the : 
consoles and recorded on associated recorders. Long run cables connect the 
equipment to the launch pads. In addition to IMBC and DAC consoles, the 
6595th ATW has consoles for the launch controller ani the safety officer. 





4.3.2.2 , Pad Electrical Trailers 


The pad electrical trailers contein power supplies for ped electrical 
equipment and interconnect boxes for cable termination and routing. The — 
electrical umbilical, test plug cables, and long run cables are zouted to 


4.3.2.3 Ges Storage Equipment 7 

The gas storage consists of helium storage tanks and guidance gas storage : 
tanks for serviiig the satellite vehicle. Nitrogen for AGE usage is obtained 
from DAC sources, | | 


5000 Peat Piped to @ cabinet where the tank pressure is reduced from ebout 
‘6000 PBIG to about 4000 PBIG. Tt then flows to the pneumatic cabinet where 


the pressure emi transfer to vehicle storage spheres end propellant transfer 


Guidance gas passes from the trailer to the pneumatic cabinet where flow to 
the vehicle guidance gas storage tanks is regulated. 


aot ogee Suey for QD actuation and other AGE purposes is also regulated 
and buted through the pneumatic cabinet. | 


4.3.2.5 RF Equipment 

An RF console processes Signals received through the mast coaxial cables 
leading to the satellite vehicle. The RF signals are routed to an antenna 
arrey for transmission to the MAB and VTS. | | 
4.3.2.6 High Lift Crane | 


A high lift crane equipped with work platform is used té manually service the 
satellite vehicle when it is erected. ; 





nn 
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a ‘MISSILE ASSEMBLY BUILDING (MAB) | 
nue MAB houses IMBC/VAFB offices and satellite vehicle checkout space. It 
contains the following checkout areas: | | 
88/A Area for vehicle and component checkout 
| 88/D Area, and Laboratory for guidance system checkout : 
88/H Telemetry Laboratory for bench checking telemetry components 
Data and Analog Stations | 
Ground Station and Computer Laboratory 


4.5 DETAILED GROUND SPACE COMMUNICATION SYSTEM CONFIGURATION 


sr an aa contain a brief description of the ground-space 
4.5.1 Vandenberg Tracking Station (Vrs) . 
the VIS, also referred to as the Vandenberg Station, is the principle elenent 
in the ground space commmication link. Tt is located on Casmalia Hill about 
7 miles east of the 162 launch complexes. | 
| The VIS performs the following functions: 

Participates in pre-launch RF checkout 

Commands the satellite vehicle 

Tracks the vehicle 

Receives, records » and processes telemetry 

Transmits data to STA via microwave and TWX 


The antenna systems and their related equipment perform the following launch 
and ascent functions: | | | ) 
peee TART antenns tracks the vehicle and interrogates the satellite 
beacon. 
The TIM-18 antenna acquires telemetry sent by the satellite vehicle PAM/IM 
and FM/FM from liftoff to loss of signal. . 
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a LMSC 445905.) : 
4.5.1. . Vandenberg Tracking Station (VIS) (Cont'a) - | 
The T and D antenna is capable of Doppler tracking the vehicle. 


The angle tracking antenna tracks the vehicle. 
4.5.2 7 | BIL Command Guidance System | 


guidance radar as the radar tracks the missile. This position information is 
fed into the RRU Computer. In the computer, the booster position, as determined 
by the radar, * continuously compared with the planned trajecter’. | 


From the: couputer, the steering orders and discrete Commands are fed to ground . 
radar, where they provide intelligence to the ‘Signal sent to the MBGE. 


| After processing by the MBGE, the steering orders and discrete commands are fed 
te guidance control equipment in the miastle. Response of the MEGE to orders 


. Askania 

site. wre? Tedar tracking is provided by M33 and ooh sans, Launch 
site. Long range tracking is provided by FPS-16 and MPS-19 radars Located at 
Pe. Arguelle, Pt. Magu, and Sen Nicolas Yelena. , #6 « | 
AS PUR Missile Flight Safety System (MPSS) | 
The MPSS utilizes facilities at VAFB and PMR to provide information te the 
Missile Flight Safety Officer at the MMF Range Operations Building. That 
Of errant ninen sore), Point Lor system readouts end ts hen ye a | 
of errant missiles originates. Major equipment of the range safety systen 

Vertical wire sky screens and electronic sky screens (FPR. 33) 

SPM, M-33, MPG-19 and FPS-16 radars for skin tracking 

Optical trackers = | 

Command destruct transaitters — 
4.5.5 Telemetry Ship 





data are transuiitted to the STA wil 
Oa magnetic tape for carrier jel 4 
: t_. 
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satellite vehicle tests end checks performed in the RIM, in the MAB and at 
the launch pad. in preparation for the flight, subsysten, system, and | 3 
validation tests are performed on the booster, satellite vehicle and associated 

AGE and support systems as established by the INWG. ‘The contractor demonstrates 


technical readiness of: the systems for the flight. Validation checks will 
_ iInelude flight control, destruct, DAC propellant flow, end the countdown and 


5.2 LAUNCH COMPLEX PREPARATIONS - 

Mods oa eee et WP end damaged material replaced after the preceding lmmeh. 
Modifications to AGE are made, if necessary, to conform to different vehicle 

| AGE 


configurations. Electrical, and mechanical checks are made to insure 
_ readiness to receive booster and satellite vehicle. 


5-3 TEP PROCEDURES 
| 5.3L Booster ‘Test Procedures | 
-. Test procedures for readying the booster for Lsunch axe prepared by DAC. 
+ 56302 _ ‘Batellite Vehicle Test Procedures _ 


DEG WARD ta ncenteiiite vehicle tests to be performed at VAFB are prepered by 
ISC/VAFB in accomance with test requirements established by IMSC, Sunnyvale 
end the USAF. fest procedure numbers are furnished to IMBC, Sunnyvale fer 
inclusion in the Vehicle Test Plan. a . 


5.3.21 Satellite Vehicle Test Plan 


Vehicle Test Plans are issued for each vehicle under IMSC, Sunnyvale drawing 
| Crs. the plans reflect program requirements and specify the 
tests required for each vehicle. The documents carry @ brief reference +o 

_ component tests, manufacturing procedures, and final assembly procedures. 
Systems tests at IMSC, ale and tests at IMBC/VAFB are covered in more 
Getail. ‘The applicable procedures for VAFB teste are listed and a brief 
description of each test is given. ‘There are about 40 test procedures covering 
VAFB MAB and pad vehicle checkout, | : | 


AN 
ay 
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De 3e2e1 : Batellite Vehicle Test Plan (Cont a) : 
Drawing numbers assigned to Program 162 Vehicle Test Plans are as follows: 


Vehicle Numer | Zest Plan Drawing Mumber 


m2 1359967 
1161 . 1hags76 
162 C—O | «1815576 
163 | 415576 
1164 1415302 
1165 | 1415301 
1166 115301 
2030202 ‘Dest Procedure Indices 


Central Planning and Control Group, IM6C/VAFB issues an index of test procedures 
for each vehicle. Launch Systems Engineering Department, IMSC/VAFB, issues an 
index of test procedures and vehicle operation instructions to cover AGE launch 
complex preparations to Support the vehicle. | | | 


5 SATELLITE VEHICLE WORK SCHEDULES | | | 
Co ce eamning and Coutrol, IMSC/VAFB, issues @ schedule in ber chart form 


to cover MAB end pad checkout of the satellite vehicle. A brief summary of the 


5.5 SATELLITE VEHICLE MAB CHECKOUT 

A brief description of satellite vehicle MAB checkout tasks is set forth in the 
° 8 : -aphs. : 

5.501 ‘Receiving Inspection 


| The vehicle is transferred from the transporter to &@ working dolly. Access 
Plates are removed. The vehicle is inspected for damage in transit. An audit 
of paper and parts is made, | : | 


5.5.2 88/B Checks 


' The propulsion system undergoes & general, inspection shortly after errival. 
pressurization system and tank bulkhead are leak checked. A portion of 
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55k 88/H Checks 


The antenna system and the 8 Band beacon are checked out. Magnetometer compensa- 
tion checks are performed, | | 


30505 88/C Checks | | 

Most 88/C checks are done at the pad. The batteries are activated and tested 

and the destruct is checked out and its operation demonstrated to MFSS 

tepresentative in the MAB. 

5.5.6 88/A Checks 

The booster adapter is fit checked to determine non-interference with vehicle 

parts and requirements. The vehicle is Weighed, if required. ‘The 

alignment of prescribed parts is verified and horizon sensor end engine thrust 
are made. | | 

5.5.7 Final. MAB Preps 


At conclusion of 88/A work, the vehicle eccess plates are emplaced, the vehicle 
is loaded on & transport trailer and covered for ite trip to the pad. Enroute 
to the pad, life boat guidance and compass rose checks are made. | 
5.6 SATELLITE VEHICLE PAD CHECKOUT — | 
Upon arrival at the launch pad (VOS) the vehicle is moved from the transporter 
ani placed on a checkout dolly. Access plates are removed the vehicle 
prepared for compatibility checks, | 
5.6.1 All Systems Compatibility | | 
These checks are performed to demonstrate the Capability of the AGE to support 
the vehicle. ‘They consist of the following; | | ee 

88/C Power-on Checks | 
88/3 Landline Trensducer Checks 

88/D Guidance ani Control Checks 

68/H RF Compatibility Checks 


88/C Pyro Preparations 

Lifeboat System Compatibility Checks 
562 Pad Systems Test | 
After vehicle end launch systems compatibility has been established, preparations 
are made for the systems run. Test em. - is exe 








omen mined to assure its calibration — 
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countdown, launch, and flight. The MAB analog 
station and BTL participate in the test. BIT, Supplies discrete ccemanis that 
affect satellite vehicle operation. The payload participates in the test. 
Necorted data is analyzed to determine aystam pete | 7 | 


57 BOOSTER PAD CHECKOUT 
nee Booster 4a delivered to the ped. trom the RDM butlding. 


Tt undergoes the following checks: 


59 R MINUS DAYS acTivrry | | 
“R minus days pre-launch activity will occupy five days for SLIV-2A vehicles | 
vead of the usual four assigned to SsLy-2 vehicles, The additional time 
is required for the booster solid motor. tasks. IMBC activities are listed 
in the R-Day Book, IMSC 222h9h, (wath applicable vehicle number). The test 
Procedures @pplicable to the Specific R-day tasks are Cited in the book, 


All eomtion made for Tancot Mift De scoomplished and veritied or « satisfactory 
explanation made for those omitted, The working copies of the R-Day Book are 
delivered to the IMSC conductor prior to initiation of countdown, 
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6.3 LAUNCH SEQUENCE 7 | 
6.3.1 Sequence of Events, Ascent Phase 


The satellite vehicle list of events from-lifteff through ection nto orbit 
ig set forth in "Sequence of Events, Ascent Phase” under the felicriag oer 


numbers | 
Vehicle LMSC Humber Vehicle L480 Number 
1159 1350104 16 1351789 
1160 1350105 1165 1351790 
2962 1353832 1166 41351791 


A brief swmary of principle escent phase events for 1159 and 1160 are 
covered in the next paragraph. | : | | o 
| 6.3.2 Ascent Phase Events 


A brief description of the ascent phase will be-included in an early revision. 


. ; ’ v 
% 
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SECTION VII 
Tel DEFINITION er 

Launch criteria are requirements for execution of a leunch esteblished on the 
basis of their effect on the objectives. They include range safety, pad cond 


tions, photographic coverage, weather, launch time ', RF interference, 
_ Kange clearence, vehicle systems and lmmch systems readiness. . —— 


7.2 | SOURCE OF LAUNCH CRITERIA INFORMATION 


This publication and the STO set forth certain launch eriteria, In addition, 
IMSC, Sunnyvale publishes “Launch end Hold Limitations" for S-O1A Vehicles, 
IMBC Us1599A which is applicable to all launches. IMBC 049590 is a 
comparable publication for 8-01 Vehicles. Program peculiar data 





Launch preparations prior to countdown initiation are covered in Section 5. 
Lene ee aint satellite vehicle systems shall indicate a readiness fon | 
launch compatible with flight objectives for the perticular launch. 


evaluations and confidence checks, are made as set forth in Paragraph 6.2. 
75 PAD CONDITIONS 


“have bees aneh Conductor will ascertain thet all DAC pre-coumtdown preparations 
have been ‘Batisfactorily completed prior to the initiation of countdown. IMBC 
tay ret etuiment check list for pad and LOB are contained tm tro mie | 
Comp letieeeerepared by the Lmmch Systems Engineering Department, IMS noe, 
See p1oB OF all items on the list is reported to the IMEC Laumoh’ Oem ea 

prior to start of countdown. launch Conductors will report pad readiness 
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tees | a 





7-68 estas SLV-2A Coverage 


‘Vebiale 1159/35) and three qudsequent Launches ust 
Taeauly, tai photography Wild sinlehe'e on be resalution in tracking the 
eclid motors through thers ejection and valliatie trajectory, | 





TT : WEATHER FORECASTS AND REPORTS . | 
Westber forecasts for the Launch ares are prepared Detachnent Weather } 
» tO determine the the probatie effect stapes Bes penne tl ag Ret 


Sas meee Center, Mobis tee 
| Sanne Konther $1 





TO WEATHER COMDTEION 


TO ‘Waibility : : 
Yor SLY-2A donated vehicles, downrenge visibility must: de suffigtent +9 permit 
optical, cnr or tty sey at ‘pe nonlion te Date 


forth in paragraph 7.6.2 Slant range distances will. be s 
There are no winihadigy. restrictions Big BLV=2 boonters, 


7.8.2 Precipitation 


_, Bevaspatesion iy net be a factor 2 em or at nn it attecte tb 


optical coverage a set forth. 

7.8.3 | Surface Wind, BLVn2A Roosters 

With bath stages fueled am pressurized re rela even ettached, the 
ip veppling 


maxim. 
. GLigweble wind is ‘im knote with the booste ngnaition, 1.@:, ping 
aut, The limit 4 is root : as 
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_ NAFB/Point Area, 


Weather fcrecasts of the VAFB/Point Arguello area will be made to the ‘BTA 
at the below listed times covering indicated peraneters. : 














T - 48 hours: Precipitation 
T- 24 hours Surface Wind 
fT - 12 hours Visibility 
T- 6 hours Cloud Cover | 
T- 3 hours _ Relative Humidity 
T- 2 hours ~ 
T- 1 hour 
TIM SHIP | 

T- 20 hours Precipitation 
T - 12 hours rface Wind 
T- 6 hours — Winds Aloft 
T- 3 hours Visibility | 
T- tI hour Cloud Cover 

Sea State 


* Im addition to these reports » the TIM ships will, submit hourly forecasts 
tee ne STA from f + 1 until data picky or return to port, whichever is 
the earlier. | , | | : : | 


#% Ship position will be reported also. 
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Wind ‘sounding at Arguello 
from 0 to 32,000 meters 


Wind sounding data trans- 
mitted to STA 3 











Same as T-12 
Same as 1g 










Seme as T-9 
Decision to launch 
by STA | 









decision to VAFB 









a 








lyzed and projected conditions at Launch will be determined. If the 
latter conditions indicate that allowable limits are being approached 
or have been exceeded, the Structures Organization will so inform the 











2. Direction of wind given in degrees, true and velocity in meters per 
second for tter input. | 7 | | 










36 itiwattons axe furnished for every 300 meters up to 7000 metere 
altitude and for every 500 (to 600) meters beyond. __ | | 
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7.8.3, Surface Wind, SIV-2A Boosters (Conta) 


Before fueling and pressurization have been completed, the following surface wind 
restrictions ere applicable: er | Oe | 


Launcher 


State Toppling 
Condition Pins In. 
Vehicle empty without solid motors 16 46 
Vehicle empty with solid motors 32 6 
8-O1A only loaded, solids attached 37 hy 
Vehicle loaded, solids attached 37 37 


—6<7 8 Winds Mott | 


Teble 7-2 sets forth procedure used by the STA to determine the effects of 
winds aloft on the vehicle structure. Decision to launch, hold or abort is 
conveyed to the LOCC by the STA based on wind sheer studies. | 

7.8.5 Wind Drift | 

Winds aloft Se ene net OY FMR to predict the probable points of impact 
of heavy missile parts in case of destruct. . The Missile Flight Safety Officer 
will call a hola if it appears that populous areas may be endangered. | 


T9 | RADIO FREQUENCY INTERFERENCE | 
System radio frequencies are monitored by the Frequency Control Division, Range 
- Cperations Department, PMR in accordance with PMR Instruction 2400.2. Me™ 
presence of interfering signals should be reported to the activity using the 
RF bend in which the spurious signal is noted. fs | | 
710 RANGE CLEARANCE - 
Range clearance confirmation Will be issued by the PMR Missile Flight Safety 
Officer. This clearance will be issued to the Launch Operations Coordinator 
in the LOCC and will be revocable et any time for sufficient cause. | 
TL | VEHICLE TELEMETRY READINESS 
T-I1.1 Calibration and Checkout 
All satellite vehicle telemetry points will be operative for countdown and 
flight systems test. Booster and satellite vehicle telemetry will be checked 
out and calibrated prior to léunch to determine its readiness. Effort will 
_ be made to have all satellite vehicle primary points operative for launch. 
7.11.2 Satellite Vehicle Telemetry — | 
The 6595th ATW Evelustion Staff prepares a guide of telemetry measurements to 


MAD cron seech for use by the Launch Controller, the launch complex, the 
MAB ground station and the LOCC. The guide consists of three categories. 
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Tl.2 Satellite Vehicle Telenetry (cont'd) 


Category I is a listing of mandatory measurements (GO/NO-GO) as stipulated by 
AFSSD.— Category II containg pre-launch vehicle status measurements and Category 
_ *UIZ lists operational control measurements. | a. 


7-11.2.1 _ ‘Satellite Vehicle 60/H0-G0 Telemetry 
"ARBAB, “Inglewooa, advises the STA of mandatory telemetry measur 


| | measurements during 
R- minus. days. The STA relays this information to the 6595th ATW via Tux about 
Re2 day. . The Evaluation Staff Guide Publishes this infermation for local use 
under Category I. 7 | _ 4 | | 


7-11.2.2 - Batellite Vehicle Category IT Telemetry 


The guide lists essential pre-launch vehicle status information under Cat 

TI. level of measurements should be checked during countdown and if discre- 
pancies are found, the Launch Controller with be notified. The Launch. Controller 
Will ‘conduct an evaluation to Getermine if Leproper readings ae represent 
vehicle status. In addition, the STA Will be notified through the Looe of any 
Ciscrepancies. regardless of action taken. | 7 | 


7-11.2.3 Satellite Vehicle Category III Telenetry 


Essential operational control telemetry is Listed under Category IIT the 
Guide. Authenticity of these measurements must be verified Guring countdown — 
| and the LOCC should be notified of any discrepancies. The LOCC in turn should 


T-41.3 Booster G0/N0-~co Telemetry 





in detad) in the OT. ‘the Yeadiness of the PuR tracking systen is determined 
by the Range Safety Orricer. | | — - 


7-430 BEL GUIDANCE READINESS 


Prior to launch, the readiness of the Guidance Station shall. be determined by 
BEL Guidance Control Officer and the Lo0c notified accordingly. — 7 
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S environmental conditions. Hold time limitations are a 

Guide to be. used to indicate the length of time a specified condition is 

be taken to return the vehicle to launch readiness | 

‘condition in event that the Limit is exceeded. Allowable time from test 
to test of the various vehicle systems is also specified. : 


ToL. Booster Hold Limitations 
Booster hold limitations are published by DAC. | 
Tolb.2 Satellite Vehicle Hold Time Limitations 


Satellite vehicle hold limitation date is covered in peragraph 7.2. 





1-7 
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8.1 


This section discusses the type of launch instrumentation, types of data 
furnished by the various ground stations and the distribution of data. 


8.20 | TAUNCE INSTRUMENTATION 





Hardwire instrumentation will. be used to monitor certain subsystem operations 
ox both the booster and the satellite. This instrumentation will provide | 


calibration books for each satellite vehicle are prepared and distri- 
buted by IMSC, Sunnyvale stations in the Satellite Control Facility | 
“pproximately 7 days prior to scheduled launch. a 
Launch phase’ telemetry "Gate recorded in the VAFB/Arguello area together with 
the date Pron Ligial strength records will be distributed es sett Mt 
the data flow chart. . | : | 


8.2.2.1 Booster Telemetry Schedules 
DAC. Copies of booster TLM schedules are set forth in the applicable TAB. | 


8.2.2.2 Satellite Vehicle Telemetry Schedules 
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Satellite Vehicle Schedule Number 
1159 Ege 13538h2 
1160 IMSC 1353641 
1162 IMBC 13538h2 
1162 | IMSC 135364. 
1163 LBC: 135 
1164 IMBC 1350900 
1165 IMBC 1350901 
LMSC 1350902 


8.2.4 Radar Tracking and Telemetry Tracking Instrumentation 


tely | 
mile. These radars render early primary coverage during poor Visibility when 
Visual sighting is not possible. The FPS-16, MPS 19 and COTAR systens pick up 
the track about & mile from the pad. The FPS-16 and MPS-19 radars will provide 
skin tracking up to the time of satellite Separation or maximum range. FPS-16 
radar data will be processed for launch coverage reporting as set forth in 
Table 8&6. The AME COTAR system, used in conjunction with the booster TIM 
link will provide azimuth and elevation data during early launch period to 
drive .plotboards for range safety requirements. . 


The TIM-18 antenna system will be used to provide azimuth and elevation data. 
It will also be used for driving an angle tracker plotboard and as & backup — 
for slaving other antennes. The trihelix antenna system serves as & backup 
to the TIM-18. Doppler tracking is performed with the VERLORT systen. | 


_ FPN-33 and N33 radar track the vehicle from the launch pad for approxine 
one 


The Guidance Station in addition to guidence of the booster will supply space 


position data of the booster. This data Will be presented in tabular form and 
plotted in real-time. es | 


8.2.5 © Electromagnetic Radiation Interference Monitoring Instrumentation 
The PMR provides ground monitoring stations at Point Mugu, Point Arguello and 


. San Nicolas Island and airborne monitoring stations in the vicinity of the 


ret One the lamch trajectory to guard against interference with 
the satellite or booster radar and telemetry frequencies. Monitor list for 
satellite vehicle is covered in the appropriate tab. The booster telenetry 
codes are included but not Guidance and destruct codes. | 
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' LOV ~ Limite of Viethitity 
7B «. Mret Mage . | | 
OS ~ Orbital Mage ENGINEERING SEQUENTIAL DETAILED TEST REQUIREMENTS 
ITEM CAMERA | FILM T te Té macx ro’ OPTIMUM EX- 
WO, POSTTICN SIZE EMULSION DURATION FPS  YRAME RATIO FOSURE AREA | COVERAGE 
Pad Me, | 
1 a 5 
2 B@ Bf ' A oA lémm CO ism osm OS, 7S and leencher Launcher and Sarveillasce , 
Pa to Ril 8/3 frame Veblale 
° D lémen ©=6 ECO Se a | Of, ¥8 and louncher Launcher sad Surveilosne 
oo a te Mit 2/3 Vehiate 
2 ; a 6B lémm XCO 15M SM OM OS, Fé aad launcher Launcher aad Surveiilaace 
mee, ee | . to £81 2/3 of frame Vetiale a 
mu40¢ C6 6.6 Lénue = ECO 15M 5M O84”, FS and lomacher Launcher oad Surveillance 
. | to Gti 2/3 frame Vehicle 
Ls 8 s&s Bb B lémm ER $8188) 400s ative Vehicle and. Lenncher and High Speed 
; ae | | launcher to fil! 1/2 frame Veblele . . 
31.4 CG S Cc oe itu =6ER sg 186 ‘40 . Bative Vehicle aad Leasehear and High Speed 
launcher te Aili 1/2 frame Yohiale é 
to es es ” lomm = ER 55 58-400 —«Uppor Set, Veh. umbilicate Upper Umbilical . Umbilival 
fl frame - Goomections | Kjection 
se oN oN Mon léamn = ER 5S $B 8 Lawer Sat, Veh. quibilionts Lower Ussbliteal Umbilical 
ike ¢ os 6:6 i6men | ER SS 58408. AML Bat. Yok. Usbiliesls All Satelite Veh Usebilical 
lite 8 Bs. B B 70mm  Anceo- Ss 68 Bw Se ies ea All. Satelite Vehicle Umbilical. 
aM oF oF or.» lémm ECO $0 158-200 Main, Veysiior and Solid  Haginee - Flame ‘Igalticn 
Bevoter Engines Mtl frame Luihell . 
‘Ha oOG a Qa. G lémmn ESO Ct—=s 188 386 208. Maia, Vernier and Solid. Bagiace - Flame ignition - 
1.33 8 MH 8 8 - lem BOO ‘158 200 Vernier Bugine fi11.9/4 — aglae - Flame Ignition - - 
uM sos 3s (gy iéeum = EGO. an ee) ene poiaeee: “ Ignition », 
1.18. 2 I 1 1. léemme ECO 58-188: 208 + ee ten at | Lewes Mises unt Lowet Missile & 
1.16 R 5K KK -K thmm ECO ee ee Base of Umbilical Mast . Dae of Mase na. Blast Effects against 
iy? b bb Ol komen | BO 5S 158-200 = Fnel lines at Base of ionts inn heated Mast Ritects against 
to fill frame Leamher = - «5 Wael Line & Baveo's- 
1.18 VTS YTS Vrs vip dsum ‘Bh ° Lov 2m Tweaking, Teleimetey 
; Camere - Contractor 
11.19 VS Vrs vrs. vrs SSum BAY. ® LOY ‘Tracking, radar bere- 
AS Sight-camers - Contractor 
Operated : 
11.20 995A- BTLenall pede 80 lg CO 7 LOY % Tracking, radar bore- 
"gy Ms 5 sight comm ra - Contractor 
12.21. T8160 LB6. TS.6A TE-2. SSmen ECH 205 «LOY 48 =. FS Engine Section tof! ° Engine "Tracking, 
122 TET 7ST TES LEG Semm ECH. 208 «LOY 48 YS Zegine foytion to fill Engine Tracking 
12.29 E10 LE-6 TE.6A TS-2  S6mm wCN 8 88 LOV 7. WS atts frame af Liked! Eagine & First Stage Tracking 
1.26 TST TST Te-8 LEG Seem ECH 205 «LOY 73 FN Gill Erame af Lifted Engine & First age Tracking 
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os - | METRIC OPTIC DATA REQUIREMENTS 
—— ee es ee 
points Tabulation x, 


Space pesitica ‘data? 








Velecity data? 


If orbital status is not verified after Pase 2, these data are required in T / 24 hours. 

Hf orbital status is verified after Pass 2, the time required may be increased to T / 32 

hours. TWRCA-3 notifies the 6595th Aercepece Test Wing/VAFB within 6 hours after™ 
. launch, ; * F 


4 7 A cleanup data package will be issued if corrections are necessary after delivery, 


* Distributien of cl package will be the same a 72-hour issue. 
‘TWRCA-3 will be notified imnene diately whea cleanup package is issued, 


LV-174-5 
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70 mm Ansco 





(1) Two MOTU's required. | 
Each has two cameras. 
- Mount 1 located Site 5. 
Mount 2 tocated. Site 6 or 7. 
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8.2.6 | Weather Instrumentation 


equipment. | 
8.2.7 | Miscellaneous Instrumentation 
Miscellaneous instrumentation includes Cquipment for weights, 
center of gravity, separation force, densities ; temperatures » voice recording 
Cquipment , etc. - 3 | | 
8.30 LAUNCH DATA acquisrrroy 
8.3.1 Background | : 
The data requirements requested of the Pacific Missile Range and VAFB were 
established in Program Requirements Document » IMBC BOOLO79. Data requirements 
of all activities Supporting the launch effort and ascent phase of flight are 
Summarized in this section. | - 
8.3.2 Launch Data Sources 


Launch data is provided by the following sources: 


Weather data is obtained using Rawinsonde equipment and other standard weather 


Vandenberg Tracking Station  %. 
Control Center and Missile Assembly Building 
BIL Guidance Bysten . | 
LMSC, ) | | 
DAC, Santa Monica | 
Missile Flight Bafety Systen PR ee 
Detachment. 3, 3rd Weather Wing, MATS, USAF, VAFB 
Range Support, PMR 
1369th Photographic Squadron, USAF, VAFB 
Frequency Control Division, PMR 4 

ship 


This station provides telemetry and tracking date reception for laumch phase 
through VERLORT, TIM-18 systems. The following telemetered functions. occurring 
Winn the range of VIS are Wied to the STA for computer ype a, 

MECO | 

VECO | | 

BIL Del on/off command 

BIL D-2 on/off command 

Separation we 

Satellite Vehicle Ignition 

Satellite Vehicle Burnout 


mations 
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a 
RAN 


8.3.4 Control Center and MAB. 
The Control Center and MAB acquire launch data as set forth below: 


a. Booster and satellite daunch control data is monitored and recorded 
dn the Control center. Tape recordings are made of selected loops 


Of conversation by DAC and LMSC during countdown in the Control Center. 


b. The MAB 4s equipped vith a Playback station which is used to produce 
LIWG analog playbacks following each launch. , 


Required mumber of reproducible landline records will be prepared and distri- 
buted as set forth in the date flow chart. | 


8.3.5 BIL Vandenberg 


_ ‘BEL/VAFB supplies Plotting board charts, event recorder tabular data, and 
online printout data. Boresight film ig available for Loan. | 


8.3.6 BIL, Whippany | 
BTL Whippany supplies copies of Plaza tracking data and Jefferson data. 
8.3.7 «LMSC, Sunnyvale | 


LMSC, Sunnyvale furnishes the following processed launch data to the LIWG: 
satellite T/M analog and digital quick look kit, smooth redar plots, radar 
and Doppler tabulations, and dub magnetic tape of TLM ship telemetry. — 


8.3.8 DAC Santa Monica 


DAC, Santa Monica furnishes the Specified number of booster telemetry analog 
kits and one copy of microfilm of the kit. | | oe 


8.3.9 Missile Flight Safety System, PMR 


Launch data furnished by Missile Flight Safety System PMR, includes the 
following: flight safety radar Plots; FRW-2 UF commands; COTAR-Plotg ; 
COTAR strip charts 5 COTAR system direction cosine and present position 
typeouts; MK-51 sky screen strip charts; and, on request of the LW, 
Radsky #1 and $2 photo plots and/or flight safety voice tapes. Table 8.7 
sets forth PMR Range Safety data requirements. —— 


8.3.10 Detachment 3, 3rd Weather Wing, USAF, VAFB 


Upper air and surface tebular weather date are supplied by Detachment 35. 
3rd Weather Wing in accordance with Table 8.5. | 7 
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IMR furnishes metric optic data and films in accordance with Tebles 


b. PMR furnishes FPN-33 and M33 short range redar coverage. FPS-16 and 
MPS~19 radars provide sKin tracking coverage from launch to limit of 
a capability. FPS8-16 data requirements are summarized in 
Table 8.6 | | | 


(C+ Booster telemetry coverage as set forth in Section | of the data 
flow chart. : | 


8.3.10 1369th Photographic Squadron, USAF, VAFB 


Documentary and engineering sequential photographic coverage of launch is 
provided by Detachment 1, '1369th Photographic Squadron as set forth in Tables 
8-1 and 8&2, Requirements are coordinated through the Technical Support Office, 
6595th Aerospace Test Wing. Photographic coverage includes the following: - 


_ & Engineering photography 


(1) Instrumentation Photography consisting of high and normal speed 
motion pictures and rapid sequence still Photography for gross 
date analysis purposes with known time erence record exposed 


(2). Engineering surveillance photography consisting of high and 
normal speed motion pictures and rapid Sequence still photo- 
graphy which does not require time reference. : | 


(3) | Engineering still photography consisting of standard x 5; 
@¢ X ab, and 35m photography for engineering purposes. 


| b. Documentary photography consists of still and motion picture photo~ 
| Graphy wtilized for historical purposes, briefing presentations, and 


FMR frequency interference control provides & report by TWX to the 6595th arw 
Summerizing the frequency monitoring results at the time of launch. DAC also 
receives a written report on RF monitoring results. A transcript of the report 
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Space, position 
end velocity ; 











is issued. - : 
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From lirt- 


* If orbital status is not verified afte 
is verified after Puss 2, the time 
Aerospace Test Wing, VAPD, within 8 hours 


ee A cleanup date package will be isoued if eo tions are necossary 
Te feemele OF the Same as 72-hour iesue. LMC (Gl-eey eoonee™ 





1/2 mil 
off to Limit Position 
of data to 
ability nearest 

Loot 









Y Poss 2, theae date are required 
required may be increased 
after laumch, 
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x, Y, Z, (ft) versus tine (sec) 
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TABLE 8-7 
RANGE SAFETY DATA COVERAGE 





| Transcript of Voice Tapes (on request) 


Flight Safety Flotboards and COTAR Radar 
ee Hos. 1, 2, 3, 4, 5, 6 (DIO 1, 2 
& 5 - | | 


‘MK 51 Sky Screen Strip Charts 


RADGKY 1. and 2 (on request) 
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8.3.15 Servicing Notes a a 
Servicing notes are compiled by DAC, VAFB and IMSC, VAFB following each launch. 
Information included in these reports is as follows: | | | | 
a. IMBC Servicing Notes contain & brief satellite vehicle chronology, 
- Launch weather information, propellant loading and analysis data, 


pressurization data, air conditioning data, countdown report, and 
other informetion as directed by the STA.” ’ 


be DAC Servicing Notes contain final booster date instrumenta- 
tion data alignment date and liftoff weight, balance data and other 
information | 
8.4 LAUNCH DATA PROCESSING | 
This contains information the processing of launch date 


8.5.1 | 
Landline records will be distributed in accordance with the data flow chart. 
Copies will be made of reproducible satellite vehiele records as.required. 


8.5.3 ‘Data Flow Chart 


Test Wing, VAFB ipt and very of 
launch data by that activi nomenclature on the data log 
sheet agree flow chart. Data identification 
information is usually pasted to the launch date 
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Hot line is used to convey launch progress information from the LOOC to the 
STA. The LOcc furnishes Carly launch information to APBSSD, Inglewood by TWX. 


9.3 FLASH LAUNCH REPORT 


A TWX report ig prepared by the 6595th ATW covering preliminary evaluation of 
launch data. It includes a brief description of launch operations » & preliminary 


_VAFB distributes the report to LMSC ‘activities, and the 6595th ATW is 
responsible for delivery of remainder. 


95 - DAC/VAFB LAUNCH REPORTS | | 
DAC/VAFB submits the following reports to distribution determined by DAC. 
9051 DAC Flash Report _ 


countdown and flight include date and on at the first 
DAC post launch critique. Tt is due at T+ 8 y King hours. 
95.2 DAC Engineering Test Summary 


"gy 
Cal 


LOCKHEED AIRCRAFT CORPORATION 





MISSILES and SPACE DIVISION 


Sum™eries of booster flight data rk - Ie | 
| » & description of the untdown Md. contractors 
preliminary evaluations and recommendations. Extracts Hee it ogo 
Report covered in paragraph 9.4, - 


prepering the Final Leunch 
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TAB AAS 





CONTENTS 
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1 | Introduction oe ASA 
2 , Flight test Information — | 45.2 

3 iacosten cas Flight Plan | 523 
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5 Satellite Vehicle Landline Instrumentation 45-5 
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7 | Booster Telemetry Instrumentation Schedule 45.8 
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launch utilizing the gLy-2, booster. The usual ped R-minus period - 
of four days has been extended to five days for booster aun coe 
attachment, | : | cae 
Tracking camera and visibility requirements for launch are , ed to. 


. chang 
enable observation of sOlid rocket performance as set forth in section 8... 
Photographic requirements and camera location data have been’ changed. re~ 
cently and are reflected in Optical data charts. — " | 
Recovery of one of these solid booster motors is desired, if it is floating. 


Distribution of ‘this tab was made with the basic document. | 


v7 : 7 : | 
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"fa oe 


FLIGHT Test INFORMATION 


Booster | 
Satellite vehicle 

_ Launch pad 
Pad azimuth 
Launch azimuth 
Perigee | 
Orbit inclination angle 
Period _ 
Scheduled launch date 
Launch window _ 
Gross lift-orr weight 


= Weight is based on information 


may vary slightly from final weighing 


Reference: Above information with exc 
Window were obtained fron 


Of January 196 


é 
& 
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34m, 





ed.on 11 January 1963, 


eption Of launch date and | 
LMSC, Sunnyvale TWX P 181803z, 


3 a8 ammended by LMSC, Sutnyvale letter 
A 317020 of 24 January | 


id 
a 
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BOOSTER 35h 
FLIGHT PLAN 


e flight controller ‘program for the primary trajectory is; 


Time (sec) | Rol a _ — 


Pitch Yaw 

0to2 0 0 0 

6 to 10 +5. 387 4.056 “0.799 
10 to 55 fe) -0. 669 O- 

29 tof 0 -0.h9 <0 .* 3 
80 to 89.85 ) 0.285 -0. 799 
91 to.91.78 +5.387 ~0. 26% 0 

91.78 to 130 a?) -0.264 0 
‘130 to burnout ] oe 0 


The — control system will be arranged for the following plen 


of events 
T + 55 sec Enable separation circuitry (solid motors) 
T + 70 sec Solid motor separation; 
Roll ‘gain change 

T + 8 sec Solid motor separation backup signal; 

| Guidance enabled 
T + 102 sec Enable vernier engine yaw movement ; 

Ses Main engine gain eneoee | 


T+ 138. sec MEO enable | 
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Re F. MONTTOR List © 


SATELLITE VEHICLE 
EQUIPMENT | | CODE 
Vehicle Link I a 7-60 
Vehicle Link IT | | TH59 
_ Vehicle Link IV | T-28 
Acquisition Beacon | T=25 
Capsule TLM | | Oo :  T=59 
Capsule Beacon and Drop Marker 7-65 
VERLORT Receiver 3 7 S-30 D 
VERLORT Transmitter ~—« $=68 P 
Auxiliary Command System — ¥=89 
| reece Projects Command _— — WnQS5 
| BOOSTER 
TM Kit 1 | f-10 
. TLM Kit 2 | | T-61 
45k 
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BOOSTER 354 LANDLINE INSTRUMENTATION SCHEDULE 
_ GROUND MONITOR SYSTEM 



















33 psig 
_ 28 psig 


psig 
0-50 psig 
0-8,000 psig 


Main liquid oxygen tank pressure 














Main fuel tank pressure 





Nitrogen storage tank bottle pressure 6,000 psig 










3,000 psig 
646 psig — 


High-pressure missile bottle pressure 0-5,000 psig 





Vernier fuel start tank pressure — 0~1,000 psig 








0-1,C00 psig 646 psig 






Vernier liquid oxygen start tank pressure 






| 0-800 psig 
‘0-150 psig 
0-150 psig 
| 0-200 psig 


6h6 psig 
Tl psig 

53 peig 

135 psig 
5 volte | 


Engine regulator discharge pressure 


















Liguid oxygen storage tank pressure 





Fuel storage tank pressure 










| Control manifo2a pressure 





0-10 volts 





Transducer 5-volt supply 


Hydraulic retuxm pressure 








psig — 80 paig 
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[Base timing 
Power on (sequence initiation) 


Fhase completion (resets automatically) 
Flight controller on . 3 | 


Fuel storage tank vent valve closed 
| Control manifold pressurizing valve open 


Missile bottles pressurizing valve open 
lox storage tank vent valve closed 
lox storage tank pressurizing valve open 
Hydraulics normal | a 


| Engine centered 


Engine off center 

Engine recentered 

Ieuncher hydraulics normal 

Missile bottles pressurized 

Engine purge on : | 

Main fuel tank vent. valve open 

Fuel storage tank pressurizing valve open / 


‘Fuel fine load valve open 


lox fine load valve open 


100% fuel | 
Main fuel tank pre-pressurizing valve open 
BTL guidance on internal power 


95% lox 
‘Inverter on internal 


Flight controller on internal 
Booster on internal power | 


’ | Iauncher clear to fire 


lox transfer resume 
Main lox tank vent valve boost close 


| Main lox tank pre-pressurizing valve open 


lox | 
100% lox . | 
Main propellant tanks pressurized 


7 Propellant transfer complete 


Engine start 


Technical hold imposed 
Malfunction 


| Propellant hold over-ride 


Flight controller and hydraulics over-ride 
Phase V ho 
“Proceeding 

Liftoff sigz EN 
Internal ti 


e, 
« 
2 
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CHANNEL ASSIGNMENTS, IN-FLIGHT TEIEMETRY © = 4 









weet lie 






Vernier engine No. 2’ chamber pressure 

Combined BIL commands | 
Main engine chamber pressure 

_ Sequence No. 1: fuel &.lox float 











‘Magnetron current (BIL) 

Vibration, pitch! axis, low level, 
forward thrust structure » 8olid . 
motor 


Solid motor chamber pressure, high. 

Vibration, longitudinal axis, high 
level, gimbal block area’ " 

Subcommitated to 45 POM channels — 









“‘Teble 6.1.2 EM/FM Chamels, Kit m6. 2 


v 


Sequence 3: solid motor removals: 
‘No. 1, No. 2, & No. 3 
Sequence 2: ignition switches 1 4 2 
ckup;. separation signals 
primary &backup)  =ss—s—i(“ 
ehicle axial ecceleration 


~ 
= Sd 






















Solid motor chamber pressure, high 
range, motor No. 1° 
Vibration, longitudinal exis, low | 







O to 800 psia 







level, engine gimbal block +12 ¢g 
Vibration, pitch axis, low level, 

eft thrust structure, solid motor +36 
Solid motor chamber. pressure high Be | 
_ range,;solid motor No. 2 | 0. to 800 psia 
Vibrations pitch axis, high level, - = 

J x between thrust beams 0 to 1,200 cps 

> 45 PIM channels See 6.1.4 © 
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BOOSTER 354 TELEMETRY INSTRUMENTATION SCHEDULE 







_ Function 








5-volt absolute } 
Instrumentation ground . 
Main engine pitch position 
Main engine yaw position | 
Vernier engine No. 1 pitch position 
Vernier engine No. 1. yaw position 
Vernier engine No. 2 pitch position 
Vernier engine No. 2 yaw position 
Pitch attitude error 2 
Roll attitude error | 

Yaw attitude error 


12 & 34 | Pitch rete 
14 35 | Yaw rate 
i 36 | Roll rate 


Pitch command | | 
Yaw command | 
Actuator potentiometer positive voltage 
Actuator potentiometer negative voltage 


d-valt potentiometer excitation 
Automatic gain control (BIL) 

Input supply voltage (BIL) 
Missile battery voltage 
Telemetry battery voltage 
Hydraulic supply pressure 
Hydraulic return pressure 
Turbopump speed 
Turbine inlet temperature 

Fuel pump inlet pressure 

Static pressure, PX-1 

Static pressure ) PX-2 

‘Static pressure, PX-} 

Pitch rate : 

Yaw rate 

Roll rate | 

Static pressure, PX-5 

Static pressure, PX-6 

lox pump inlet pressure — 

Main fuel tank top pressure. a 
Gas generator lox injector pressure 
Main lox tank top pressure | 







BEN RGPIREBEEN Bone EEO OV OM ree 


PIM Channel Assignment 8, Kit No. 1 


400-cps voltage, phase.A control inverter 
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: 







oo 
$s 
8 
E 


© 36*volts 
32 volts | 
32 volts — 


8 
S 






8 
+ 
s 


8 
r 






essess 
Bre 
MH 






33 
rs 






psia 







Gi th 
3 
b 


Lo psia 






§sss 






oe 
ae ak 
S 
re] 


Wwe 

an 
° 
(3 







gy 
4 
: 






aS 
hy 
a 
ie 








8888 
3 
5 






agseg¢ggo 


SPCOL1LODDCKDOC Cltitit COD COOCCCOCO 
| 
3 
bag 


ee 
j 
z 





MISSILES and SPACE DIVISION — 


Channel 


Mm 


RG EEK EBS ON owe 


RRB 


& 


2h 


' LOCKHE#D BERCppenr CORPORA Noni PEE sec 


. 


e 
e 

x 

Py 


a “, - 


tot 
Lan 


See 


3. 
ou 


. 
* 
4 


Tab 45 


1159/354 


5 


BOOSTER 354 TELEMETRY INSTRUMENPATION SCHEDULE 


FIM Channel Assignments, Kit No. 2. 


5-volt absolute 


Function 


instrumentation ground 
Static pressure, PX-7 
Static pressure, PX-8 


‘Static pressure, PX-9 


Static pressure, PX-10 
Static pressure, PXx-11 
Static pressure, PX-12 
Static pressure, PX- 

Static pressure, PX~1 


Static. pressure, PX-15 © 


Static pressure, PX-16 
Static pressure, PXx-17 
Static pressure, PX-18 
Static pressure, PX-19 


Nozzle closure heat rate, solid motor No. 2 


Temperature sensor, 
Temperature sensor, 
Temperature sensor, 
Temperature sensor, 


Temperature sensor, 
Temperature sensor, 


Temperature sensor, 
Temperature sensor, 
Temperature sensor, 
Temperature sensor, 
Temperature sensor ’ 
Temperature sensor, 


Temperature sensor, 


t 5 
_— 
Temperature sengor, 


ry 


| Temperature bridge voltage 


Tol 
T~2 
T=3 
th 
T-H5 
T-6 
T-7 
T.8 
T-9 
T-10 
T-17 
T-12 


T-13 


T-14 


Nozzle throat heat rate os 
Temperature bridge voltage (0.5 v) 
J-volt potentiometer excitation 


Radiometer q, R-1 
Radiometer q, R-2 
Radiometer q, R-3 


Heating rate sensor, T-] 
sensor, T-2 


Heating rate 


Heating rate senag 
Synchronization si 


| Synchronization By 


- 


(4.5 v) 
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| ied 360. ‘The vehicle is. from VAFB Complex 75-3, 





solid motors attached to require spec ial ped safety precautions 
and also necessitate modified optical coverage of the vehicle in flight. 
The latter is covered in the basic LTp. | . | 


Recovery of one of the three solid booster motors is desired, if it is | 


The Pad 4 camera location diagram, page 46-14, should be used with optical 
data requirements in lieu of the figure contained in the basic LTD. Also, 
Documentary Photographic Requirements for Pad k on Page 46-13 should be used 
instead of those for Pad ) appearing in the basic LTD. A future change to 
the basic LTD will cover all pads. | ; | 


Surface Wind Limitations, SLY-2A/ S-O1A Vehicles 


The following surface wind restrictions Supersedes those set forth in para- 
graph 7.8.3 of the basic LTD: A launch will not be attempted when the wind 
velocity at the launch site exceeds 4O knots fron any direction, or when | 
the wind velocity exceeds 30 knots from the critical sector. -The critical 
wind sector for the Launch emplacenent is; | 


Launch Pad : | | Critical Wind Sector 
4 | 000 to 135 degrees 


| Surface wind will restrict all activity at the launch pad requiring the 
vehicle to be erected. ‘he standerd SLV-24/S-01A may not be erected ~~” 
when surface winds, including gusts, exceed the following limits (in knots): 


Configuration : Toppling Condition . Launcher Pins In 
Vehicle empty without solid motors _ 1460 
Vehicle empty with solid motors attached = -32 h6 
S-O1A only loaded with solid motors attached 37 - 4) 
Vehicle loaded with solid motors attached 37 37 





Vehicle loaded and pressurized with solid 63 | 64 


motors attached 
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6/5460 
Light Test Information 

Booster SLV2A 360 

Satellite Vehicle S-O1A 1164 

Launch Pad | _ Complex 75-3 Pad 4 

Pad Azimuth a | 181.5 deg 

Launch Azimuth | 175 = deg 

. Perigee | - 9O mm 

Orbit Inclination Angle . %5 ‘deg 

Period | | 90.7 min 

Gross Liftoff Weight (1) | - 153,021 lbs 

Scheduled Launch Date | 14 March 1963 

(1) | Best information available as of t 2/22/63. Payload changes under 


consideration may . vary this we 
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FLIGHT PLAN BOOSTER 360 
_ The flight controller program for the primary mission is: 


Programmer Rates (deg/ sec) 


Roll - Pitch Yaw 
0 to 2.8bh6 0 — «0 0 
2.8446 to 3.155 +6.000 ; 4 
é ' Q. 7 
9.667 to 10 0 ) 0 
10 to 54.667 0 = 107 0 
54.667 to 55 0 0 
55 to 79.667 0 . 525 0 
79.667 to 80 fe) ) 
80 to 89.667 °) z 218 -0.862 
89.667 to 90 0) 0 oO | 
90 to 90.7001 +6.000 ~0.218 fe) 
90.7001 to 91.0331 0 oO | re) 
91.0331 to 170 0 -0.218 ‘e) 


TIMED EVENTS BOOSTER 360 
The control system will be programmed for the following plan of events: 


Time (Sec) | Event 
T + 55 ss Enable separation circuitry: (solid cotors) 
T + 70 Solid motor separation 

Roll gain change | 
tT + 8 Solid motor separation Seckag signal 

| Guidance enable 

T + 102 3 Enable vernier engine yaw movement 

Main engine gain crater: 
T + 138 - -MECO enable 
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LANDLINE INSTRUMENTATION SCHEDULE 
 S-O1A VEHICLE 1164 





RECORDER NO. 1 
Channel Function» 


Guidance Gas Fill Line Drop 

He High Press. Fill Line Drop 
- Fuel Fill Line Drop | 

Acid Fill Line Drop 

Air Cond. Line Drop | 

P/L Blanket Drop 


DOAN AU Fwh / 


Lift-orr 


RECORDER NO. 2 


COON OW Fw nH 


He Line Press. 
Guidance Gas Line Press. 
Lift-Offr 


ON OW Fw Ae 


| RECORDER NO. 4 


Fuel Vent Line Press 

Oxid Vent Line Press. 

Oxid Vent Umbilical Connect 
| Fuel Vent Umbilical Connect 





ON AW Fw ok! 
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RECORDER NO. 5 
Function 
+ 26vDc Reg. 


-28 VDC Reg. 
Batt. Curr. 


P/L Skin Temp 
Lift-orr 


CON Qu fw to 


_ RECORDER NO. 6 


Gas Valve 1 

Gas Valve 2 

Gas Valve ? 

Gas Valve 
Gas Valve 5 
Gas Valve 6 

Yaw Gyro Temp. 
Roll Gyro Temp. 


ON QVM Fw pe 


, 
Pw 
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116/360 
~ NOMINAL 
VALUES . 
Main liquid oxygen tank pressure O-50 psig — 33 psig 
Main fuel tank opeaduss 0-50 psig 28 psig 
Nitrogen storage tank bottle pressure. 0-8,000 psig 6,000 psig 
High-pressure missile bottle pressure | 0-5 ,000 ‘psig 3,000 psig 
Vernier fuel start tank eaumene | 0+1,000 psig . 646 psig 
Vernier Liquia oxygen start tank O-1,000 psig 646 psig 
pressure 7 
Engine regulator discharge pressure 0-800 psig 646 psig 
Liquid oxygen storage tank pressure 0-150 psig TL psig 
Fuel storage tank pressure _ 0-150 psig 53 peig 
Control manifold pressure 0-200 psig 135 psig 
Transducer 5-volt supply 0-10 . volts 5 volts 
Hydraulic return pressure 0-200 | pele 80 psig 
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26 
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33 
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35 
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‘Base timing 





Power on (sequence initiation) 
Phase completion (resets automatically) 


Flight controller on 


Fuel storage tank vent valve closed 


Control manifold pressurizing valve open 


Missile bottles pressurizing valve open 
lox storage tank vent valve closed 


| Lox storage tank pressurizing valve open 
normal | 


Hydraulics 


Booster on internal, power 





clear to fire 


Lox tunsfer resume | | a 
Main lox tank vent valve boost Close 
Main lox tank pre~pozssurizing valve open 


PAcE-DHASION 
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Solid motor chamber pressure, low range 

solid motor No. 3 
Vernier engine No. 2 chamber pressure 
Not Assigned | 








Sequence No. 1; fuel and lox float 0 to 5 volts 
switches, MECO, VECO 

Main engine chember pressure, close- a 0 to 800 psia 
coupled transducer 7 

Not Assigned | 

Vibration, pitch axis » Low level, +368 
forward thrust structure » Solid motor | 

‘Solid motor chamber pressure » high O to 800 psia 
range, solid motor No. 3. = 

Vibration, high level, gimbal block O to 1,200 cps. 
area, longitudinal axis | | 

Subcommutated to 45 POM channels See Kit 1, Pg. h6.9 


‘ 
4 


-FM/FM CHANNELS, KIT NO. 2 





FUNCTION | RANGE 


aaa aaa anne . 
Sequence No. 3: solid motor removals , 0 to 5 volts 


No. L, No. 2, No. 3 | = . 

Sequence No. 2: ignition switches 1 & 2 O to 5 volts 

pickup, separation signals ( primary | 
eckup) | 


& b | 

Vehicle axial acceleration Oto8g ~ 

- Solid motor chamber pressure, low O to 100 psia 

range, solid motor No. 2 i | - 

Solid motor chamber pressure, high — ~ 0 to 800 psia 
range, solid motor No. 1 | 

Vibration, low level, engine gimbal +l¢@ 
block longitudinal axis | 

Vibration, low level, aft thrust +36 


structure, solid motor, pitch axis j 


Solid motor chamber pressure, high O to 800 psia 
range, solid motor No. 2 : a 
Vibration, pitch axis, high level, | 0 to 1,200 eps . 

Junction box between thrust beams | 
Subcommutated to 45 POM channels See Kit 2, Pg. 46-10 
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BOOSTER TELEMETRY INSTRUMENTATION SCHEDULE 
PDM CHANNEL ASSIGNMENTS, KIT NO. 1 


AS ST = A rea eee tee teue + One Oe rs Ey Coe Pep CRD “nh 


| FUNCTION . 
CS 


5-volt absolute 


instrumentation ground 


Main engine pitch 


position 


Main engine yaw position 

Vernier engine No. 1 pitch position 
Vernier engine No. 1 yaw position 
Vernier engine No. 2 pitch position 
Vernier engine No. 2 yaw position 
Pitch attitude error 


Pitch rate 
Yaw rate 

Roll rate 
Pitch command 
Yaw command 


Yaw attitude error 


Actuator potentiometer positive voltage 
Actuator potentiometer negative voltage 
4O0-eps voltage, phase A control inverter 
5-volt potentiometer excitation — 

Main engine chamber pressure** 


Not assigned 


Roll attitude error | 


Missile battery voltage 


Telemetry battery 


voltage , 


Hydraulic supply pressure 
Hydraulic return pressure 


Turbopump speed 


Turbine inlet temperature 
Nozzle closure heat rate, solid motor No. 2 


Static pressure, 
Static pressure, 
Static pressure, 
Static pressure, 
Pitch rate 

Yew rate 

Roll rate 


PX-1 
PX-2 
PX-3 
PX-4 


Static pressure, PX-5 

Static pressure, PX-6 

Nozzle throat heat rate, solid motor No. 2 
Main fuel. tank top pressure 


Gas generator lox 


Main lox tank top 


pressure 


Lox pump inlet temperature 
Synchronization signal 
Synchronization t be pra 





ed s. 





injector pressure 
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RANGE 


5 volts 
5 volts 
degrees 


+l+14+ OO. 
&§ 


FV 
a 
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degrees 
~28 degrees 
degrees 
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grees 
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=30 volts 
120 volts 
5 volts 

800 psie 
32 volts 

32 volts 
4,000 psia 
psia 
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+28 degrees 


500 deg F . 
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POM CHANNEL ASSIGNMENTS, KIT NO. 2 





FUNCTION 


Volt absolute 

Instrumentation ground a 

Solid motor chanber pressure, low range, 
Solid motor No. 1 

Static pressure, PX-7 

Static pressure, PX-8 

Static pressure, PK-9 

Static pressure » PX-10 

Static pressure, PX-11 

Static pressure, PX-12 

Static pressure, PX-13 

Static pressure, PX-1) 


Static pressure, PX-16 

Static pressure » PX-17 

Static pressure, PX-18 

Static pressure, PX-19 

Static pressure » PX-20 | 

Solid motor chamber pressure, low range, 
Solid motor No. 1 


0 
0 
0 

0 

0 

0 

0 

0 

0 

0 


Static pressure » PX-15 
| 
| 
| 
| 
| 
t 


© 2090000 cacc000 


Ssessgssss g 










| 
19 Temperature bridge voltage (4.5 volts) 
20 Temperature sensor T-1 : | 
21 Temperature sensor 1-2 
22 Temperature sensor T-3 
23 Temperature sensor T-) 
Bh Temperature sensor T-5 
; 285 Temperature sensor T-6 
| 26 Heating rate sensor pW 
| 27 Temperature sensor Tet 
| 28 Temperature sensor T-9 
29 | Temperature sensor T-10 
| 30 ' Temperature sensor T-11 
31 mperatrre sensor 7.12 
i 32 Heating rate sensor T:.5 
{ 33 Solid motor chamber pressure, low range, — 
| 34 . Temperature sensor T-1h 
| 35 i Temperature sensor T-15 | 
i . 36 ' Temperature bridge voltage (0.5 volt) 
37 : 5-volt potentiometer excitation 
i; 38 | Radiometer g R-1 | | 
f «39 ‘ Radiometer gq R-2 
| 4O : Radiometer q R-3 
| bh? | Heating rate sensor T~] _ 
1 ke | Heating rate sensor 1-2 
i; 43 | Heating rate sensor 1-3 
Ah | Synchronization Fignal 


45 3 Synchronization 44 
LA area themes ett ena, ~~ ae 
* BIU per square foot per} sec 
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CHANNEL ASSIGNMENTS, KIT NO. 3 


Tox pump outlet pressure 

Fuel. duct outlet pressure 

Lox pump inlet pressure 

Fuel pump inlet pressure _ 

Yaw acceleration, engine relay box 


Pitch ee ? engine relay 
pox 


Longitudinal acceleration » engine 
relay box 


= | Axial aise tevetice 6 lox dome 
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60-eps, 1l7-ke speedlock; AGC No. 1 (5.4 ke); AGC 
Ho. 2 (7.35 ke); AGC No. 3 (10.5 ke); AGC No. h 
(14.5 ke) ignal (22 ke);. voice (30 ke) 














1 secondary, 100-ke wow 









ee | 2 fa 100-pps timing, AMR formet D-5, modulated on 1 ke = 
7 a SLV-2A telemetry ink No. 





60-cps, 17-ke speedlock; AGC No. 1 (5.4 ke); AGC No. 
2 (7.35 ke)s AGC No. 3 (10.5 ke); AGC No. & | 


(14.5 ke); lirtoft signal (22 ke 3, Voice (30 ke) 
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EQUIPMENT : _ CODE 


Vehicle Link 1 | | , T-60 
Vehicle Link rr | L=59 
Vehicle Link Iy | T-26 
Acquisition Beacon a — Be25 
Capsule TLM T-59 
Capsule Beacon and Drop Marker , a T-65 
VERLORT Receiver | | S-30D 
VERLORT Transmitter | — 
Auxiliary Command System 7 V~ 
‘Special Projects Command V-95 
BOOSTER 360 

TM Kit 1 | | | i T-48 
TLM Kit 2 T-61 
TIM Kit 3 | | T-90 
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TAB 47 
CONTENTS 

| PAGE 

1. Introduction | a ey 

2. Flight Test. Information a k7W2 

3. Booster Flight Plan : : 4743 

h. RF Monitor List 7 h7 oh 

5. Satellite Vehicle Landline iihien aii Schedule | | 4725 
6. Booster Landline Instrumentation Schedule WIG 
7. Booster Telenetry Instrumentation Schedule | 47~7 ; 

8, Booster Magnetic Tape Track Assignments | | 47-8 
9. Weather Conditions | 2: Tg 
10. Optical covenase | | | : — &7-10 
. _ Booster Configuration hen 
12, Integratea Milestone Countdown Chart _ | | 47.2) 3 
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This tab covers the launch of SLy-2 booster 376 mated to S-O1A satellite vehicle 
1160. It is to be used with Program 162 Launch Test Directive, IMSC 45925.D, 
and should be inserted in the baek of that publication. | | 


Since the basie LTD is primarily devoted to SLV-2A booster launches, portions 
of the following items wil) differ for this launch: -- | 


Booster configuration 4.2.2). 
Booster pad checks | 5.7) 
Countdown chart Figure 6-2) 
Optical coverage 

Weather conditions (7.8) 


‘The BIL guidance system for this launch will be installed in the booster. 
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Gross lift-off weight 





- Booster — | SLV-2 serial 376 . 
Satellite Vehicle S-O1A serial 1160 
Leunch pad 15-3, Pad 5 
Pad azimuth 218.4 deg 
Launch azimuth l72 deg 
Primary flight mission (1); 7 

Perigee | 113 mm 
Orbit inclination angle 75 deg 
Period , = 90.7 min 
Alternate flight mission (2): 
Perigee _ 113 om 
Orbit inelination 81.8 deg 
Period . - 91.0 min | 
Scheduled launch date 22 February 1963 
_ Launch window -— To be announced 


(1) Reference LMSC A094529.1,, 
This mission will be used unless further notice is given. 
(2) Reference LMSC A094529..7. | | 


(3) Weight basea on information available on 14 February 1963. 
May vary slightly at launch. | | 


LOCKHEED AIRCRAFT CORPORATION MISSILES and SPACE DIVISION 








BOOSTER 376 
FLIGHT PLAN 


Booster 376 will litt off with the payload with a sea-level. thrust of 
172,000. pounds (+ 3 per cent). The flight controller in booster 376 


be programmed for a 113-nn/75-deg migsion at the following rates | 
and times: | | 
7 Programmer Rates (deg/sec) 
Time (sec) Roll Pitch Yaw 
0 to 2 ] 0 om 
15 to 17, QO 0 0 
17 to 34.667 0 0.932 0 
34.667 to 35 0 0 0 
35 to 69.667 0 -0.700 0 
69.667 to 7O — 0- 0 0) 

— 7 to 89.667 -Q -0.592 0 
89.667 to 90 0 0 0 
90 to 130 0 “0.291 O- 
130 to 131 oO 0 o 
131 to 132.3405 +3.577 - re) 0 
132.3405 to burnout oO | 0 0 
THAT (+5) The booster will execute main engine cutoff (MECO :; 


velocity at MECO will not be less than 500 ft/sec 
below the nominal established for the mission. 


MECO + 9 (+ 0.9) ‘The booster will execute vernier engine cutoff (VECO). 
: : Pitch flight path angle at VECO will be within 
degrees of th: nominal. : 


+. 
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TAB 4 
1160/376 
Re F. MONITOR ‘List 
EQUIPMENT | CODE 
Vehicle Link 1. | | — T~60 
Vehicle Link IT | _ a T-59 
Acquisition Beacon | : T-25 
Capsule TIM | | T-59 
Capsule Beacon and Drop Marker | _ T-65 
VERLORT Receiver a | 8-30 D 
VERLORE Transmitter 8-68 p 
‘Special Projects Command V~95 
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Gas Valves 1-6 
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Helium Line Press. 
Guidance Gas Line Press. 
Open 


UDMH Sniffer 
IRFHA Sniffer 7 


iff 


+ 


Battery Current 


Battery Voltage 
~28 VDC Reg | 


+28 VDC Reg | 
115 V, 400 CPS, g BC 
115 V, 400 crs, ¢ ac 


a 


LMSC 445905. 
Bab 47 | 





CO~] OVWNn ww A? "2 
e 


| ‘Pitch Servo — 
Yaw Servo 
Piteh Actuator 
Yaw Actuator | 

Vel No. Readout 

Counterwarning 
RECORDER 2 

Gas Valve 1 

Gas Valve 2 

Gas Valve 3 

Ges Valve 4 

Gas Valve 

Gas Valve 6 

| P/L Skin Temp 

RECORDER 4 
Cee 
1 Open 
2 . Open 
3 M2 Sphere Temp, High Scale 
4 § © Sphere Temp, Low Scale 
2 He Sphere Temp, Low Scale 
6 He Sphere » High Scale 
7 Ox. Vent Press. 
8 Fuel Vent Press 


27 
28 
29 
30 
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‘Hydraulic return pressure 
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; TAD 47 | 
' 1160/376 
BOOSTER LANDLINE INSTRUMENEATION SCHEDULE 
Function ‘Range Values 
Main liquid oxygen tank pressure | 0-50 psig 33 psig 
Main fuel tank pressure 0-50 peig (28 psig 
Nitrogen storage tank bottle pressure 0=8,000 pete 6,000 psig 
‘High-pressure missile bottle pressure 0-5,000 psig 3,000 psig 
Vernier fuel start tank pressure O-1,000 psig 6h6 psig 
Vernier Liquid oxygen start tank pressure O~-1 ,000 psig O46 psig 
‘Engine regulator discharge pressure | 0-800 psig 646 psig 
Liquid oxygen storage tank Pressure | O-150 psig TL peig - 
Fuel storage tank pressure = 0-150 = psig 23 psig 
Control manifold pressure 0-200 psig 135 psig | 
| ‘Transducer 5-volt supply 0-10 volts 5 volts 
0-200  peig 80 psig 
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Vernier engine fo. 
Combined BTL ccom 
; Sequence No. 1: 
Switches, MECO, ad 
Magnetron current (Bry, 


-Sevolt absolute ° a 

. Instrumentation ground 
Main engine pitch position ° 
Main engine yaw position - 


Vernier engine No. Ll yay position 


Pitch attitude error 

Yew attitude error . 

Roll attitude error ms 
Pitch rate .— : 
Yaw rate 


Yew command oF 
Actuator: potentiometer positive | 
Actuator potentiometer negative 
400-cps voltage, phase A (control 
J=volt potentiometer excitation 
‘Automatic. gain control: ( BIL) | 
Input supply voltage (BTL) 
Missile battery voltage — 
Telemetry battery voltage 
: ¢ Supply pressure 

Rydreulic return pressure 
Turbopump speed 

Turbine inlet tempereture 
Fuel pump inlet pressure _ 
lox pump inlet pressure 
Main fuel tank top pressure 
Gas generator lox 







e0 Mee wa 


2’ chanber pressure 


fuel & lox float. 


Vernier engine No. 1 Pitch position 


Vernier engine No.- 2 pitch position 
Vernier engine No. 2 yaw position | 







inverter) 
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_ Agena telemetry receiver No. 


1; 
100-KC wow & flutter ‘ 





Thor telemetry receiver No. 
LOO-KC wow & flutter 


60 CPS, 17-Ke speedlook 
AGC No. 1 )5.4 kc) 
AGC Wo. 2 $739 4 






2; 


















Thor telemetry receiver No. 
1LOO-KC wow & flutter 


100=-PPS, 17-bit binary-coded 
timing, modulated on } KC 









1-PPS, 17-bit binary-coded timing, 
ted on 1 KC | 





Recording Speed (all tracks): 60 IPS 
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General Information 
Generel Information 


Since there are no solid motors, the weather restrictions for launch will | 
be similar to those established for previous program 162 launches in lieu 


Of those set forth in 7.8 of the basic LTD. the latter applies specifically 


to SLV-2A launches e 


Visibility 


Visibility requirements set forth in paragraph 7.8.1 of the basic LTD, which 
provides for optical coverage of booster in flight, should be disregarded. 
There are no Visibility restrictions for this launch. 


Wind Restrictions , , 
ae estrictions | 
Upper winds could become critical to a launch; severe wind shear should be 


| reviewed for its effect On the vehicle trajectory. Other elements of upper 


weather will not normally affect a lawch schedule. aiaaiee. eres Tg, ¢ 
Surface weather conditions , except for wind velocity, will not normally 
affect a launch schedule. ‘The space system's maximm wind. tolerance, 50 
knots, is limited by the characteristics of the umbilical mast. 


Before fueling and pressurization have been completed, the following surface 
wind restrictions (in knots) are applicable: ° | 


Toppling launcher Pins in and 


Fuel Load. _ Condition Ping in Glamshells Closed 
"Vehicle empty | | 17 50 50 
S-O1A | aT 50 50 
Vehicle loaded ee 50 
47-9 


Seve , 
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OPTICAL COVERAGE ; 


Tables 8-1 and 8-2 in the basic LID vill be used for engineering Sequential and 
documentary optics coverage respectively, with the exception that any reference 
to solid motors will be disregarded. — | 
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| | IMSC 4h5925.p 
| TABAT 
ii 1160/376 
BOOSTER CONFIGURATION 


The basic LED describes the sLy-24 booster. Since 376 is in the aLy-2 
configuration, the description set forth herein will apply. 





outlined in Performance Specification DS-2110A, dated 28 July 1960. The 
booster has been adapted to the DM-21 configuration from the IM-18 design — 
in accordance with top drawing 5864277. ; ee 


1,000 pounds thrust (+ 3 percent) at sea level. The propellant system also — 
includes two main propellant tanks, two vernier engine start and solo tanks, 
& @&8 generator, a turbopump, propellant lines, and associated plumbing. _ 
Propellants will be liquid oxygen (LOX) and RJ-1 fuel (a kerosene-like 

The main engine Simbals to provide ‘pitch and yaw attitude control; the vernier 
engines provide roll stabilization. | aa se 


BM, Command Guidance system 


The BIL command guidance system consists of a precise, ground-based guidance , 


radar, a Remington-Rang-Univac (RRU) Athena computer, and a series 400 


Guidance radar determines the booster position as it tracks the missile. 
Position information is fed into the RRU computer, where it is continuously 
compared with the planned trajectory. From the comparison, the computer 


6 appropriate steering orders and discrete for guiding the 
vehicle on the required trajectory. ‘The commands are fed from the computer 
to the radar, where they provide intelligence to the Signal sent to 


the MEGE (in the booster). The MBGE Processes the commands and forwards 
them to the flight controller. Telemeters will monitor response of the MBGE 


The booster autopilot eypten ig designed to stabilize and control the 
) sight BO ! 


booster during powered of the system are the 


flight controller » the mate f ‘actuators, and the electrical 





f 


power equipment. 
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phase, 400 cps, 1.5 spears one Yardney 28.5-volt battery for 
Missile control power, one Y; 05 ! | 
power, two instrumentation batteries, and associated wiring. ‘The inverter 
Supplies ac power to the flight controller. The missile control battery 
is the primary power source for the engine relay box circuits, the flight 
controller, the rate &yros, the inverter and the BIL Ledex switch. | 


Hydro-Mechanical Equipment 


The hydraulic pump and the hydraulic accessory unit, which includes a 
reservoir and accumlator system, maintain the in-flight hydraulic supply 
at @ pressure of 3,000 psia for the demands of the engine actuators, Control 
equipment includes two main hydraulic actuator assemblies, two vernier 7 
pitch/roll actuator assemblies and two yaw actuator assemblies. The major 
components of the actuators are the Servo valve, the cylinder assembly, and 
the position feedback potentiometer ‘the servo valve regulates the rate of | 
hydraulic fluid on the basis of electrical Signals from the flight controller ; 
thus the length or travel in the cylinders is regulated, and the cylinder . 
travel determines engine positions. 


Instrumentation Equipment 


The standard booster instrumentation kit, model IM-2102~-1, is a complete 
system for measuring and transmitting performance data for the booster. — 
The instruments--pressure transducers, thermocouples, a tachometer : 
position indicators, Propellant float switch assemblies » and various re. 
Sistance networks-~-are similar to those installed in previous configurations. 


Destruct System 


The range safety system, governent~-furnished equipment, is installed in 
duplicate in each booster. Each range safety kit includes one receiver, | 
two antennas, a safety and arming (S&A) mechanism, and sufficient prima- 
cord (installed in the tumnel along both propellant tanks) to destroy 
the vehicle. Each kit is powered by an independent battery source, Before 
vehicle Separation, a radio command from the Navy Range Safety Officer 
would activate the destruct system and destroy both stages of the vehicle. 
The system is described in detail in Douglas report SM-37963, IM-21 Range 
Safety System, dated November, 1960. : 3 
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INTRODUCTION 


This tab covers the launch of s-O1A Satellite Vehicle 112 mated to SLy-2 
Booster 372. It is to be used with Program 162 Launch Test Directive, 
IMBC 445925-D and should be inserted in the back of that publication. 


Since the basic LTD is devoted primarily to SLV=2A/01A vehicles, portions 
of the following items will dirrer for this launch: 


Vehicle Configuration Section 4 

Booster Pad Checks | Item 5.7 

Countdown Chart Figure 6.2 

Optical Coverage - —- Section 8 
_ Weather Conditions Item 7.8 


Fererence to solid motor fit checks, 5.7 of the basic LTD, should be 
disregarded, Information on weather conditions is set forth on & separate 
page of this tab as listed in the index. | | 


Booster configuration included in Tab 47 applies to Booster 372, also. 


Countdown tasks will be assigned the sane times as for the 1160/376 launch, 
Tab 47, with the exception that time of Task 3» Vehicle Erection and Prep- 
aration, will be lengthened to 90 minutes and overall count to 500 minutes. 


Tables 8-1 and 8-2 of the basic LED will be used for engineering sequential 
- &nd documentary optics coverage, respectively, with the exception that 

reference to solid motors will be Gisregamied. Also camera location for 

Item 11.7 has been changed from "¥" to "P". Camera position diagram for 
each pad is ‘ncluded in revision to the basic LD aovm to ne issued. : 


The following IMSC documents are applicable to 8-014 vehicle 1411; 


Vehicle Test Plan - 1357403 | _ 
Telemetry Instrumentation Schedule - 1337200 
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Will/372 
FLIGHE TET INFORMATION 
iene | 7 SlV-2 serial, 372 
Vehicle | | SOLA sexta] 11i- 
Launch Pad | | 75-1, Pad 1 ss 
Pad Azimuth : | 259.5 deg 
Launch Azimuth — | os 172 deg 
| ‘Primary Flight Mission (1); | | 
 Perigee | | ; 4 165 mm 
Orbit inclination angle - a 81.8 deg 
Period — 90.6 min - 
Gross lift-off weight : , 305 p48 Ibs 
Alternate flight mission (2); _ a 
Perigee — = «103 mm 
Orbit inclination angle | 81.8 deg 
Pertod 90.9 min 
Gross lift-off weight _ "123,762 bs - 
- Scheduled Launch Date ss - | 82 April 1963 | 
Launch Window _ & | | To be announced. 


(1). Reference IMBC AOQKS529.5, | 
‘This mission Will be used unless further notice is pial 
(2) Reference IMsc A094529-7. 


(3) Weight based on information available at time of ‘preparation, Mey 
vary slightly et lamoh. | 3 
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.. FLIGHT PLAN BOOSTER 372 
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‘IN8C 45905... 
TAB 48. 
Wid / 372 


rogram. at ster Liftott, the booster vill begin a 6.731 deg/eee xo11 
program. At T+15 seconds, the booster will have completed 

roll program. the cite oeTam is about a vertical axis fram the tatronted 
ped azimuth to the pitch phase azimuth of 172 degrees true. Positive roll 
* Clockise rotetion as vieved from the rear of the hover. , 


T17 to burnout ~ The booster will execute the following pitch program; 





Time (sec) Pitch Rate (deg/sec) 
0 to 17 a. 
17 to 35 : -0,.80121 
7) toe 
tO -Q, 
(130 to burnout o- 


Merete VIL be programed for the primary mission. The flight controller 
_ Will execute’the following timed events: a : : 


Bie (sec) a | Event | 
T+136 _ MBCO enable 


-MECO WiLL be executed at THIh7 (+5) seconds as the result of propellant 
depletion, or guidance sts | —_ | 


VECO will be executed 9.0 (+ 0.9) seconds after MaECO. 


* er . 
. 
5 a 

_> 8 * 

ia . . 
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ae rey - 
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1431/372 

EQUIPMENT _ | | CODE 
Vehicle Link 1 — | 1-60 

Vehicle Link IT | 7 , | T-59 

Acquisition Beacon | | : T-25 

_ Capsule Beacon and Drop Marker 8 T-65 
Receiver | | 5-30 D 
Transmitter | 8-68 P 

Auxiliary Command System tC | V-89 
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TB AS 
SATELLITE HR: ART ELA i. STRUMENTAT ON | 
: SCHEDULE - 8-OlA VEHICLE 1412 | 
RECORDER 1 | RECORDER 2 
Channel Function Channel Function 
1 Ges Valve 1 lL ‘AP 10 
. 2 Gas Valve 2 ° 2 Spare 
3 Gas Valve 3 3 - AP 9 
4 Gas Valve | a Spare 
5 Gas Valve 5 5 AP 12 
6 Gas Valve 6 6 AP 18 | 
t Roll. Gyro Temp T : 
8 Yew Gyro Temp 8 P/L Skin Temp 
RECORDER 3 RECORDER 4 
Channel Function Channel Function 
1 Helium Line Press 1 Spare 
2 Guidance Gas Line Press 2 Spare 
: Spare | 3 No Sphere Tenp 
UDMH Sniffer | High Scale 
y) IRFNA Sniffer 4, No Sphere Temp 
6 Spare Scale 
7 . Accelerometer Temp 5 He Sphere Temp 
8 Oven Temp | Low Scale 
- | —6 He Sphere Temp 
RECORDER D~l | High Scale 
T Ox Vent Press 
Channel Function 8 Fuel Vent Press 
1 Pitch Servo | 
2 Yaw Servo | | D-2 RECORDER . 
3. Pitch Actuator | 
i, Yaw Actuator Channel Function 
5 H/g Pitch a eas Pitch Gyro 
6 S Roll el | Yaw Gyro — 
| < GV 1-6 
RECORDER 13 | . 
Channel * | 2 Counter Warning 
ae Event , 6 | Velocity Number 
oe — Helium Valve Closed | Readout | 
27. Ox Vent Umbilical Conn. — RECORDER 
28 Umbilical Drop | ae ay | | 
29 DACO Lift ore Channel. Function — 
30 Time Pulse | : |  - Battery Current 
ne: Single Phase Power Supply 
a Time Pulse — 
* Lltoa Spares 
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BOOSTER LANDLINE INSTRUMENCATION SCHEDULE 


_ Function a Range 
Main liquid oxygen tank pressure — 0-50 ‘psig 
Main fuel tank pressure | _ a 0-50 psig 
Nitrogen storage tank bottle pressure _ 0-8,000 psig 
High-pressure missile bottle pressure — 0-5,000 psig 
Vernier fuel start tank pressure ss 01,000 peig 
Vernier liquid oxygen start tank pressure O-1,000 psig 
Engine regulator discharge pressure 0-800 psig 
Liquid oxygen storage tank pressure | 0-150 psig 
Puel storage tank pressure fe, O-150 psig 

_ Control manifold pressure _ : 0-200 psig 
Transducer 5-volt supply | | 0-10 volts 
Rydraulic return pressure | 0-200 psig 
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LMSC 445925-p 
; TAB 48 
- ‘ «141/372 


Values 
33 psig 
28 psig 
6,000 psig 


3,000 psig 


646 psig - 
646 iui 
646 psig 
7. pete 
23 psig 
135 psig 
5 volts 
80 psig 
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Vernier engine No. 2 chamber pressure 
Combined BIL commends . 
Main engine chamber pressure 7 
Sequence No. 1: fuel & lox float 
Switches, MECO, ta | 
POM/EM/IM | 















5-volt absolute 



















: : (0 to 5 volts 
Instrumentation ground 0 to 5 volts 
1 engine pitch position | + 2 degrees 
Main engine yaw position oo | + 2 degrees 
Vernier engine No. 1 pitch position | + 20 degrees 
Vernier engine No. 1 yaw position O to -20 deg 
Vernier engine No. 2 pitch position + 20 degrees 
Vernier engine No. 2 yaw position O to +20 deg 
& 31 | Pitch attitude error | + h degrees 
& 32 | Yaw attitude error + 4k degrees 
& 33 | Roll attitude error + 4 degrees 
& 34] Pitch rate + 2 deg/sec 
& 35 | Yaw rate + 2 deg/sec 
& 36 | Roll rete + 8 deg/sec 
& 37 + 3-5 deg/sec 
Actuator potentiometer positive 9 to 30 volts 





Actuator potentiometer ne tive 
CPs voltage, phase A control inverter) 




















FSSTSCSU BRR PERE BEES RE LER EES O89 on rune 





5-volt potentiometer excitation 0 5 volts 
Automatic gain control (BrL) 0 to -90 dbm 
ut supply voltage (BIL) 20 to 36 volts 
Misaile battery voltage O to 32 volts 
Telemetry battery voltage 0 to 32 volts 
Rydreulic supply pressure 0 to 4,000 pstea 
lic return pressure O to 200 psia 
0 to 8,000 
0 to 1,500 deg F 
O to 200 psia 
Lox pump inlet pressure O to 100 psie 
Main fuel tank top pressure 0 to 100 peta , 
Gas generator lox injection pressure O to 800 psia 
Main lox tank top preseure O to 100 psia 
Iox pump inlet temperature ~275 to -300 deg F 
Framing signalt O to 5 volts 
ks Framing signal; 0 to 5 volts 
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MAGNETIC TAPE TRACK ASSIGNMENTS PDM 
neers (POM) 


Assignment | type. 

















' Agena telemetry receiver No. 1; 
100-KC wow & flutter | 





| Thor | telemetry receiver No. 23 
100-KC wow & flutter | 






Thor telemetry 


receiver No. 33 
100-K¢ wow & flutter | 






100-PPg, 17-bit binary-codea 
_ -tming, modulated on 1 Ko 









(1-PPS, 17-bit dinary-coded timing, 
modulated on 1 Ko ies 


Recording Speed (All tracks): 60 IPs 


a] 
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tt 2 BC hksoak-p 


General, Information 
ener ence 


Since there are no Solid motors attached-to Booster 32, the weather 
restrictions for launch will be similar to those et od for previous 
progrem 162 launches in lieu of those set forth in 7.8 of the basic L&D. 
The latter applies Specifically to SIV-2A lamches. _ 


. Visibility | 


_ Visibility requirements set forth in. paragraph. 7.8.1 of the basic LID, which 
provides for optical coverage of booster -in £14 » Bhould be disregarded. 
There are no Visibility restrictions for this launch. 


Wind Restrictions 
Se 


Upper wind conditions derived from PMR soundings are reviewed at IMSC, 
for wind shear conditions as set forth in the basic rp. Other 


elements of upper weather will not normally affect a launch schedule. 
Surface veather conditions, except for wind velocity, will not normally _ 
affect a launch schedule, The space systems 's maximm wind tolerance, 50 
‘knots, is limited by the characteristics of the umbilical mast. | 


Before fueling and pressurization have been completed, the following surface 
wind restrictions (in knots) are epplicable; a a : 


Pins In and 


Eueltoad arr Pins te Clamshells Closed 
’ Sidi? eo: ~*, i 
B-O1A only loaded oT a 50 
Vehicle loaded | 45 5B 5 


| im. 
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LMSC 15905-D 
T™B 1g 
< 161/362 
- TAB Lg - | 
_ PROGRAM 162 er TEST DIRECTIVE 
| U | : 
| for | 
PROGRAM 162 VEHICLE 1161/362 
U 
_ Contract AF 04(695)-233 
er, Manager | | 8. M. Abeles | 
Launch Systens Engineering, VAFB Douglas Project Engineer, VAFB 
Lockheed Missiles & Space Company Douglas Aircraft Company’ 
Senior IMSC Member Senior DAC 


Launch Test Working Group Launch Test Working Group. 


Deputy | Launches 
6595th Aerospace Test Wing (AFsc) 


LOCKHEED AIRCRAFT CORPORATION 7 DOWNGRADED AT 3 YRAR IWTERVALS: — 
Missiles and Space Company | | DECLASSIFIED’ AFTER 12 YEARS 
Vandenberg Air Force Base, California DOD DIR §200:10 


This document contains information affecting the national: defense of the — 
United States within the meaning of the Espionage Laws, Title 18 U.8.C., 
Sec. 793 and 79h. tte tranamission or the revelation of ite contents in 
@ny manner to an unauthorized person ig prohibited by Lea. 


Distribution: IMsc 22H16~4 





63-1821 
Wiest 
OF CYS 
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IMBC 445925-D 
7 16/362 
COREENTS - TAB hg 7 
1. Introduction co o-ee*e, | eg W-1 
2. Flight Test Informtion =~ | h3 
Be Flight Plan and Timed Events | ko.4 
he 6-O1A Landline Instrumentation Schedule : | 49-5 
5. Booster Landline Instrumentation Schedule : eT 
6. Booster Telemetry Instrumentation Schedule — 49-9 — 
ae FMR Magnetic Tape Track Assignments =o 7 49-13 
Be Wms Maenette Tape rack Ansigmente 3 + 4o-1h : 
9. RP Monitor List OO Won35 


3-1821 


OF CYS 


a 
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IMEC 1h5025-p 


TAB 
1161/36 





This Tab applies to Progrem 162 Launch Test Directive, IMSC 445925-D, and 
should be inserted in the back of that publication. Tt covers launch prepara- 7 
tion and launch of &-01A satellite vehicle 1161 mated to SLY-2A booster 362, - a 

me vehicle is scheduled to launch from VAFB Complex 75.3, ved te - 


vehicle. Commands to. the booster will be routed through the SLV-2A/8-01A BIT, 
interface plug. ee paance phase will continue after separation and will 


Recovery of one of the three solid booster motors is desired, if it is floating... 


The Pad 4 camera location Giagream, page 46-14 of TAB k6, should be used with 
A180, Dooweensetirements in lieu of the figure contained in the besle Det 
Also, Documentary Photographic Re » page 46-13 of TAB 6, should be 


‘Surface Wind Limitations, SIV-2A/S-01A Vehicles 2 | | os 


The following surface wind restrictions supersede those set forth in paragraph | 
78.3 of the basic ID: A launch will not be attempted when the wind velocity 
veloc dnt site exceeds 40 knots from any direction, or when the cine 7 
Velocity exceeds 30 knots from the critical sector. The critical wind sector 
for Pad 4 is 000 to 135 degrees. 7 i. 
qehiole to he ne restrict all activity et the launch ped requiring the 
vehicle to be erected. The standard SLV-2A/8-O1A may not be erected when 
surfece winds, including gusts, exceed the following Limite (in knots): 


Configuration 





| ondition Ping Tn 
Vehicle enyty without solid motors 6 a 
Vehicle empty with solid motors attached 32 “6 
Tapa only loaded with solid motors attached 37 hy 
' Vehicle loaded with solid motors attached 37 3t 
Vehicle loaded and pressurized. with solid 63 6h 
Visibility Requirements 


Tn order to track the booster and solid motors as set forth under Booster _ 
Photographic Data, sufficient visibility to enable tracking cameras to folloy 
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Booster Photographic Data — 

Engineering Sequential 

Two prints opens meineering photogrephy are required for this launch and 
for. specific subsequent launches. The two sets of prints are due for delivery 


to DAC/VAFS by T + 25 hours. One set of printe wilh o forwarded immediately — 


Special Photography 


Special tracking film will be required for this launch and for specified 


subsequent launches. DAC has ordered this film through the LAWG. The 
photography should include 6 inch resolution in tracking the solid motors 
through their ejection, ballistic trajectory, and impact. 
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Orbit Inclination Angle 
Period | 
Gross Liftoff Weight (1) 


‘IMSC 445925-p 


SIV-2A 362 

S-O1A 1161 

Complex 75-3 Pad 4 

181.5 deg 

175 deg 

110 «=m 
30 deg N 
81.8 deg 
90.9 min 

152,986 lbs 


(1) Best information available us of 4/22/63. Payload changes 
under consideration may very this weight. : | 
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Time (sec) - Roll Pitch Yew 
0 


Q 
2 to 3.667 +4.173 0 0 
3.667 to 4 Oo . 0 
to 9.667 O ~2.681. o- 
9.667 to 10 0 0. 0 
10 to 54.667 te) -0.689 0 
54.667 to 55 0 oO e) 
55 to 79.667 te) ~0.511 ) 
19-667 to 80 ¢) Digs 0 
80 to 82.760 0) -0.222% -0.833 a 
83.093 to 170 0 -0.212 °° 0 
The flight control system will be arranged for the following plan of events: 
Time med’ Event _ _ 
T+55 sec = Enable separation circuitry (solid motor) _ 
T + 70 sec | Solid motor seperation; roll gain change | 
. &T + 80 sec: _ Solid motor separation backup signal; 
- : Guidance enable 7 _- 
T + 102 sec | Enable vernier engine yaw movement; 





T + 138 sec MECO enable — 
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S-O1A VEHICLE 116) 


RECORDER NO. 1 


Function 


Guidance Gas Fill Line Drop 


‘He High Press. Fill Line Drop _ 


" Acid Fill Line Drop 


Air Cond. Line 
P/L Blanket Drop 


Lift-orr 


RECORDER NO. 2 


He Line Pregs. 


Lift-ort 
RECORDER NO; 


' Guidance Gag Line Press. 


. Qxdd Vent Line Press. -. 
Fuel Vent Line Press. 


Oxid Vent Umbilical Connect 
Fuel © Umbilical Connect 






Oxid 
Fuel f 
Lift 
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ON AN Fw rp p 


ON OU uw pp 


ON OU &w 


ON AU Fw now 
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LANDLINE INSTRUMENTATION SCHEDULE (Cont'd) 


8-O1A VEHICLE 116) 
RECORDER NO. 5 


» snpu 
_ Pitch Actuator 


Yaw Actuator 
v/M Acc. Temp. 
F/M Oven Temp. 
| RECORDER NO. De 


Pitch Gyro Out 


— Yaw Gyro out 
Roll Gyro out 
‘Gas Valves 1-6 — 


S Pitch | 
8 Roll 
Counter Wa 


V/M Readout — 


& “a 
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Main liquid oxygen tank pressure 
| Main. fuel tenk pressure | | 
Nitrogen storage ‘tank bottile pressure 

High-pressure missile bottle pressure 

Vernier fuel start tank. pressure 


| Weenier quid coyges start tank 
pressure | 


| Engine regulator dtacharge pressure 
Liquid oxygen storage tank pressure 
Fuel. storage tenk pressure 
Control, mani fod pressure — 
Transducer -5~volt supply . 
Hydraulic return Pressure 
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ie tpg initiation) 

c On (resets automa: cally 
Flight controller on | a sae 
Control manifold pressurizing valve open 
Missile bottles pressurizing valve open 
~ storage tank vent valve closed _ 

rage tank pressuriz. 
Rydraulics normal, - = = — 
Engine : 






R 
é 
f 


sip 
ith 
: 


rt 
d 
6B 
d 
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: 
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HANNEL ASSIGNMENTS, IN-FLIGHT TELEMETRY. 
eS 


j -« EM/YM Channels, Kit No. 1 | 


7 ¥M enter is ae | - | 
| ead. 


Main engine chamber pressure, close-~- {0 to 800 psia | 















| Coupled transducer | 
3.0 Solid motor chamber Pressure, high range, | 0 to 100 psia 
solid motor No. 3 | | é | 
Sequence No. 1 fuel and lox float 10 to 5 volts 
switches, MECO, VECO 
Solid motor chamber pressure, high range, | 0 to 800 psia 
60lid motor No. 3 
Vibration, yaw axis, solid motor attach {+3 ¢ 
Vibration, yaw axis, transition section +36 
(fuel tank dome) | | 
Vibration, pitch axis » transition +32 
‘section (fuel tank dome ) | 
| Vibration, yaw axis, transition section, 
flight controller | Ee 30 gw 
Vibration, transition section » longitu- {+ 30¢ 
dinal axis, flight controller | 
Subcommutated to: 45 poy channels 


FM/FM Channels, Kit No. 2 ° 


Sequence No. 3: solid motor removals, 0 to 5 volts 
No. 1, No. 2, No. 3 a | 

Sequence No. 2: ignition switches 1&2. /|0 to 5 volts 
pickup, separation signals (primary | 
& backup) | 


Vehicle axial acceleration 

Solid motor chamber pressure, low 

' ange, solid motor No. 2 | 

Solid motor chamber pressure, high 
| Yvange, solid motor No. 1 : 

| Vibration, yaw , center section 


























(lox tank dome | 

...,«Vibyation, pitch axis, center section 
(lox tank dome) | 

Solid motor chamber pressure, high 
Yange,,80lid motor No. 2 

Subcomm)}tated gaa 

Vibration, 

axis | 
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5-volt absolute | 

Instrumentation ground 

Main engine pitch position 

Main engine yaw position 

Vernier engine No. 1 pitch position 

Vernier engine No. 1 yaw position 

Vernier engine No. 2 Pitch position 

Vernier engine No. 2 yaw position 

Pitch attitude error 7 

Yaw attitude error _ 

Roll attitude error 

Pitch rate 

Yaw rate 

Roll rate | 

Pitch command — 

Yew command — | 

_ Actuator potentiometer positive voltage 

| jpwuetor potentiometer negative voltage 
“CDS voltage, phase A control inverter 

d-volt potentiometor excitation | 

Vernier engine No. 2 chanber pressure 

Main lox tank top pressure 

Missile battery voltage 

Telemetry battery voltage 

Hydraulic supply pressure 

fydraulic return pressure 

Turbopump speed 

Turbine inlet temperature 

Hot dagigned o .. | 

Verriler engine No. 2 yaw position 

Pitch attitude error | : 

Roll attitude error — 

Yaw attitude error 

Pitch rate 

Yaw rate 

Roll rate 












& ION Ew po 
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\O § B go ge ge ge ge 


Jiot designed, « ee ee 
Mein fuel tank top pressure 
Gas generator lox injector pressure 
Vernier engine No. 2 chamber pressure 
Tox pump inlet temperature 
Synchronizétion signal 
Synchronizetion,signal 


bie a 











HEGHES 











* BTU per square foot per ecor | 
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_Synchrenization sigr 











S-volt absolute _ a 
Instrumentation ground 
Solid motor chamber pressure, low range, 


? 
Static pressure, PX-9 
Static pressure, PX-10 
Static pressure, PX-1] 
Static pressure, PX~]2 
Static pressure, PX-13 
Static pressure » PX~lh 
Static pressure, PK-15 
Static pressure » PX~16 
Static pressure, PX-17 
Static pressure, PX~18 
Static pressure, PX~19 
Static pressure, PX-20 | 
Solid motor chamber Pressure, low range, 
S80lid motor No. a ee 
Static pressure, -PX~] 
Static pressure, PX~2 
Static pressure, PX-3 
Static pressure, Py. 
Stetic pressure, PX-5 
Static pressure, Px-6 
Not ass | 
Solid :‘Moter.ffo. 1 seperation 
Golid Motor-Ho. 2 seperation 
Solid Motor.No. 3 separation 


Not assigned 


Not assigned 

Not assigned 7 

Solid motor chamber pressure, low. range, 
S0lid motor No. 1 

Not assigned | 

Not &ssigned 

Not assigned 

d~volt potentiometer excitation’ 

Not assigned 

Not assigned 

Not assigned a | 

Heating rate sensor 4 T-1 outboarg 

Heating rate sensor q T-2 inboard 

Not assigned 7 
Synchronization Signal 





POM Channe) Assignments, Kit No. 2 
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SO0CCOC OCS 


Oto 5S volts 


0 to 30 Bru * 
O to 30 Bru * 
0 to 5 volts 
© to 5 volts 
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PRE vm wwe 






| Lox pump putlet pressure 
| Fuel duct outlet pressure _ 

Tox pump inlet pressure 

Fuel pump inlet pressure 

Yaw acceleration, engine relay box 
Pitch acceleration » Cngine relay box 


longitudine) ere engine 
| zoey box 


Axial acceleration, lox dome 
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SLV-2A ie a link Ho. |; 
and flutter (Tango 48) 


SLV-2A telemetry Link Page 
and flutter (Tango 61 1) 


-60-cps, 17-ko spesdilock; AGC No. 1 F 4'ke); AGC 
No. 2 (7.35 ke); AGO No. 3 (10.5 ke); AGC No. 
(14.5 ke); lirtore signal (22 ke) 3 voice (30"ke) .. 


SLV-2A telemetry link Ho. 3 primary, 100-ke wow -- 
end flutter (Tango 90) ©” ee 











2 ieee 100-ke wow 




























1-pps timing, AMR format Bel, modulated on 1 ke." 












SLV-2A telemetry link No. é pcm 100-ke wow 


and flutter 


60-cps, 17-ke speedlock Nom 1 (5.4 ke); AGC No. 
2 (7.35 0); AG Hor 3 (lbee bets Gan a ' 
— (14.5 ke); Lattore signal (22 Bas on (30 ks) 
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- 61/362 
R. F. MONITOR Lior, 
> Mud Flap _ | T-h7 
. Vehicle Tix | | 60 
‘Special Projects TM 128 
Acquisition Beacon — | T+25 
Capsule TIM a T-~59 
Capsule Beacon and Drop Marker T-65 
VERLORT: Receiver a 5- 30D 
VERLORT Trenamitter  8-68P 
Auxiliary Command System | v-89 
Special Projects Comnand _ —  WeQ95 


49-15 
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